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@ Preventive as well as therapeutic treatment to ailevrate cosmetic conditions and symptoms of dermatoiogic 
■disorders' with amcnotenc compositions containing alpha hydroxyacids. alpha ketoadds, related compounds or 
oolymeric forms, of hydroryccids fS disclosed. The cosmetiC conditions and the dermatologic aisoroers in which 
the amphotenc compositions the polymeric: compounds may be;'useful include dry skin; dandruff, acne, 
keratoses: psoriasis, eczema,- pruntus. age soots.- tentigines. melasmas, wrinkles, warts, blemished skin, 
lyoerpigmented skin, kyperkeratotic :kin. inflammatory dermatoses, skin changes associated with aging, and 
skin requiring cleansers. 
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AMPHOT!-niC COMPOSITIONS AND POLYMERIC FORMS OF ALPHA HYOROXYACJOC, AND TMCIR 

TVIERAPEUnC USE 



'his invention 'fates generally :o '.heraoeutic !rqatment as well as creventive .-ncasurec for co$ni«tic 
:cnc3itions and dermatcio^tc disorders 3y tooicat administration of amo^otc^c composiljons or octymenc 
!crrrs of alpua hydrcxyacios. aiona ketoacids and retatad corrioounds. We imtiaily dlscovyred rr\9t aJp^4 
hydroxy or koto acids ard meir derivatives *ere effective in the toptcaJ treatrrent of -lisease conditions such 
as dry skin, ichthyosis, eczema, jaimar and plantar nyperVeratoses. dandarft. acne and warts. 

We have r^ow discovered :hat amohotenc comDOSitions and polymeric fcmis of aloha hydroxyacidJ. 
aloha ketcacid3 and related ccmoounds on too<cal adm-nistration are therapeutically effective for virous 
cosmetic conditions and 'ier'Tiatoiogic disorders. 

In order pnor U.S. Patent No. 3.879.537 entitled 'Treatment of ichthyosiform Dermatoses' *e de- 
scribed and claimed the use of certain aioha hydroxyacids. alpha ketoacids and related compounds for 
:ocicai treatment of fish-scale ike 'cnthyoiic conditions in humans, in our U.S. Patent No. 3.920.83S entitled 
"Treatment ?f Oisturt^ed <eratin<2ation" we cescnbed and claimed the use of these alpha hydrojryecids, 
aicna ketoacids and their derivatives for toprcat treatment of dardruff. acne. and palmar and plantar 
••hyperkeratosis. 

:n cur pnor U.S. Patent No. 4.105.733 entttiea 'Treatment of Dry Skin* we described and claimed the 
jse cf atpha hydroxyacds. aipna ketcacds and their denvatives for topical treatment of dry sidn. In our 
recent U.S. Paten: No. 4.246.26t entitled 'Additives Enhancing Topical Corticosteroid Action" we descnbed 
and claimed that alpha hydroxyacids, alpha ketoacids and their derivatives, could gready enhance tiM 
therapeutic efficacy of corticosteroids In topical treatment of psoriasis, eczema, seborrheic dermatitis 
otfier inflammatory skin conditions. ^ 

fn our more recent U.S. Patent No. 4,363.815 entitled 'Alpha Hydroxyacids. AJpha Ketoacids and Their' 
Use m Treating Skin Conditions* we descnbed and claimed that alpha hydroxyacids and aipha ketoacids 
related to or originating from amino acids, whether or not found in proteins, -ore effective in topical 
treatment of skin disorders associated wtth disturbed keratinization or inflammation. These skin disorders 
include dry skin, ichthyosis, palmar and plantar hyperkeratosis, dandruff. Oanert's'. disease, lichen simplex 
chronicus. keratoses, acne, psoriasis, eczema, pruritus, warts and herpes. 

In our most recent patent application Serial No. 945.680 filed December 23. 1986 and entitled 
"Additives Enhancing ^opicaJ Actions of Therapeutic Agents" we described and claimed that iitccwDOf a Oori 
of an alpha hydroxy acid or related compound can substantially enhance therapeutic actions of cosmetic and 
pharmaceutical agents. 

There is no doubt that alpha hydroxyacids. alpha ketoacids and related compounds are therapeutically 
effective for topical treatment of various cosmetic conditions and dermatoiogic disorders including dry stbn. 
acne, dandruff, keratoses, age spots, wrinkles and disturbed keratinization. However, the compositions 
containing these acids may irritate human skin on repeated topicaJ applications due to lower pH of the 
formulations. The irritation may range from a sensation of tingling, itching and bumtrtg .to cfinical signs of 
redness and peeitng. ^Causes for such irritation, mey- arise from the foflowtng: 

Upper layers of normal skin have a pH of 4.2 to 5.6. but the compositions containing most alpha 
hydroxyacids or alpha ketoacids have pH values of less than 3.0. For example, a topical formulatton 
containing 7.6% (t M) glycolic acid has a pH of 1.9, and a composition containing 9% (i M) lactic add has 
the same pH of 1.9. These compositions of lower pH on repeated topical applications can cause a drastic 
pH decrease in the stratum comeum of human skin, and provoke disturtances in intercomeocyte bondings 
resulting in adverse skin reactions, especially to some individuals with sensitive skin. 

Moreover, with today's state cf the art it is still very difficult to formulate a lotion, cream or ointment 
emulsion which contains a free acid form of the alpha hydroxyacid, and which is physically stable as a 
commercial product for cosmetic or pharmaceutical use. 

Whon a formulation contairitng an alpha hydroxy yJd or alpha ketoactd is reacted equimolariy or 
equinormaily - with a metallic alkali such as sodium hydroxide or potassium hydroxide the composition . 
becomes therapeutically ineffective. The reasons for such ksss of therapeutic effects are believed to be as 
follows: ; , 

The intact skin of humans a very effective barrier to many natural and synthetic substances. 
Cosmetic and pharmaceutical agents may 09 pharmacologically effective by oral or other systematic 
administration, but many of them are much less or totally ineffective on topical application to th^ skin. 
Topical effectiveness of a pharmaceutical agent depends on two maior factors: (a) bioavailability of the 
active ingredient in the topical preparation and (b) percutaneous absorption, penetration and distribution of 
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:no active ingredient ;o the target :it9 'rie sxin. .-or exar^oie. a tcccai orooarancn containing S% saiicyiic 
^c:d t$ tfieraootitically effective as a veratoi-/tic. ;;ut that cortaintng 5S sooium saiicy'ate ii not an erfactive 
Cfccuc The 'eason for sucn ciHc^-ence *s :nat $aiicytic ac:c :s 'n Sioavaiiaoie 'orm and can oanetrate the 
stratum -.crreum. Out socium saMC,:At9 -s "Ct .n ^loavaiiacte form anc cannot penetrate the stratum 

;n ;no case cf aioha ^ydroxyac:fls. a tcctcai c^eca.ation ccnratnmg 5% glyceric acid is '.heraoeuticaiiy 
elective 'or ^ry sKin, out ihat containing 5% socium glycciiate 'S not sHective. The same >t true in -ase oi 
5% lactic acid versus 5% sodium iactate. *^e reason for such difference is that both giycoiic acid and 'actic 
acid ar*» •.: Oioavailabie forms and can reacifv penetrate the stratum corneum. but sodium glycciiate and 

'c scdium icctate are not m bioavaiiaoie forms and carnct oenetrate the stroium comeum of the sktn. 

'A/hen a formulation containing an aloha hydroxyacid or alpha ketoacid is reacted <K3uimoiariy or 
OGuinormaiiy ^^th ammonium hydroxide or an organic 5ase of smaller molecule the composition still shows 
some therapeutic effects for certain cosmetic concitions such as dry sttin. but the comoosJtion has lost most 
of .ts potency for other iermatoicgic disorders such as crinkles, keratoses, age soots and ston changes 

•5 associated '^ith agmg. 

,t has now seen discovered ;fat amcrctenc compositions containing alpha hydroxyactds. alpha 
■<etoac:CS or rotated compounds, and aiso the compositions containing dimenc or poiymenc forms of 
*"ycroxyac:ds Overcome the aforementioned shortcomings and retain the therapeutic efficacies for cosmetic 
ccncitions and Cermatofogic disorders. The amphoteric composition ccr.tains m combination an amphotenc 

20 or oseudoampnotenc comoo'jnd and at least one of the alpha hydroxy acids, alpha ketoacids or related 
compounds. Such amphoteric system has a suitable pH. and can release the active form of an aJo^a 
hydroxyacid or alpha ketoacid into the skin. The dimenc and polymehc forms of alpha, beta or other 
nydroxyacids in non-apueous compositions have a more desired pH than that of the monomeric form of th« 
.^ydroxyacJs. The non-aaueous ccmpositions can be formulated and induced to release th^ active form of 

21 nydroxyacids* after the compositions have oeen topically applied to the skin. The cosmetic conditions and 
Cermatoiogic disorders :n humars and ammats. in whicn the amphoteric compositions containing the 
dimenc or polymeric 'orms of hydroxyacids may be useful, include dry skin, dandruff, acne. keratosM. 
pcoriasis. eczema, pruritus, age soots. Jentigines. melasmas, wrinkles, warts, blemished skin, r./perpigmen- 
ted skin, hyperkeratotic skin, inflammatory dermatoses, skin changes associated witlt aging and as skin 

:o cleansers.,' 



I. Amphoteric and Pseudoamphoteric Compositions 

Amphoteric substances by definition should behave either as an acid or a base, and can be an organic 
or an inorganic compound. The molecule of an organic amphoteric compound shoukj consist of at least one 
casic and one acidic group. The basic groups include, for example, amino, imino and guanido groups. The 
acidic groups mciude. for example, carboxylic. phosphonc and sulfonic groups. Soma examples of organic 
amphpteric compounds are amino acids, peptides, polypeptides, proteins, creatine, aminoakjonic acids, 
am I neuronic, acids, lauryl aminopropylglycine. aminoaidaric acids, neuraminic acid, desutfatad . heparin. . 
deacetytated hyaluronic actd.'hyaloOturontc acid.'Chondrosina:and daacatyiatad chondrortin. ^ ' 

inorganic amphoteric compounds are certain metallic oxides such as aluminum oxide and zinc oxide. 

Pseudoamphoteric compounds are either structurally related to true amphoteric compoufKls or capable 
of inducing the same function when tfiey are incorporated into the compositions containing alpha hydrox- 
yacids or ketoacids. S^e examples of pseudoamphoteric compounds are creatinine, stearamidoethy) 
diethyiamine, stearamiioethyl diethanoiamine. stea/amidopropyi dimethyiamine, quaternary ammonium 
hydroxide and quatemium hydroxide. 

The amphoteric composition of the ins:ant invention contains in combination an alpha hydroxyacid or 
aloha ketoacid ar^ an amphoteric or pseudoamphoteric compound. There are two advantages of utilizing an 
amphoteric or the like compound in the therapeutic composition containing an alpha hydroxy or ketoacid. 
These are (a) the overall pH of the composition is raised, so that the composition becomes less or non- 
irritating to the skinvand .(b) some alpha, hydroxy or . ketoacid, molecules react with the amphoteric compound 
;o form a otiadrupie iontc complex which icts as buffering system to control the release of alpha hydroxy or 
ketoacid into the skin, therefore, siiminating the skin imtaticn and still retaining the therapeutic efficacies. 

The following are some examples. 2-Hydroxyethanoic acid (gtycoiic add) t M aqueous solution has pH 
1 9. The oHs of compositions change to 3.0 and 3.2 when arginine 0.5 M arnJ creatinine 0.5 M respectively 
are incorporated into the formulations. 2-Hydroxypropanotc acid (lactic acid) i M aaueous solution has pH 
1.9. The pH;i of compositions change to 3.t and 6.9 when arginine 0.5 M and i.O M respectively are 
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ircoroorated into the 'orrrulations. 2-Mettlyl S-r.yCfCxyprocanoiC ac:d (metnyiiactic acid) 1 M aau«ous 
solution has pH 1.9. The cHs of ccmoositions cnango to 3 3. 3.4 aro 3.2 **fi6n 0 5 M tt«c^ of argirmc 
c.'Banr.ifio aro 4.aminoOutanofC 3C:C 'esoec'jvety are tPccrDorated .nto the ?ormi;!ations. a-HyororyOutan*- 
1 4-^iO!C oc:c3 (malic 3ci(3' ' M Kuecus Solution nas oH i 3. Dut the oH of the comoositiofi change? to 3.0 
•*nen creatinine 0.5 M is mcoroofatea into the formulation. 

-seaily. an amohotenc ccmoound should contain ootn anionic and cationic grouos or furctionai groups 
•;aoacte of sehavmg both as an ac:d and a oaae. Although 'norganc ampnotenc comoounds such as 
aluminum oxide, aluminum hycfoxice and zmc cxice may oe utilized, organic amonotenc compounds have 
Seen found to be more efficient tn Jcrmulating tfieraoeutic compositions of the instant invention. 

Organic ampnctorrc and oseudoamphotenc compounds may classified into three groups, namely (a) 
ammo acid rype. (b) imidazoline and :ecithin ampnotencs and (c) pseudoampnotencs and miscellaneous 
amchotencs. 

(a) Amino acid rype ampnotencs. Amphoteric compounds of amino aad type include all the ammo 
acids, dipeotides. polypeptides, protems and ffie tike wnrch contain least one of the baste grouos such as 
ammo, immo, guanido. imidazoiino and imioazotyi, and one of the acidic groups such as carpoxyiic. 
juifcnic. sulfinic and sulfate. 

Glycine is a simple ampnoteric compound v»*nich contains only one amino group and one cartoxytic 
group. Lysine contains two ammo groups and one ca/boxy!ic group. Aspartic aod contains one ammo group 
and rwo carboxyiic groups. A/ginme contains one ammo group, one guanido group and one cart»xyiic 
group. Histidine contains one ammo group, one 'mtriAjciyl group and one carbcxyiic group. Taurine 
contains one ammo group and one sulfonic group. Cysteine sulfinic acid contains one ammo group, one 
carboxyiic group and one sulfinic group. The ammo group of an amphoteric compour>d may also be 
substituted, such as in betaine which is a glycine N.N.N-trimethyl inner salt. - 

Giycyiglycine is a simple dipeptide which contains one free amino group and one free carboxyiic group. "3 
Giycyihistidine is aiso-a dipeptide which contains one free-ammo.group. one imidazoiyt group and Of)« free - * 
carboxyiic group. 

The representative amphotenc compounds of amino acid type may be listed as fdtowe: Glycine, 
alanine, valine, leucine, isoleucine. serine, threonine, cysteine, cystine, methioninw, aspertc acid, as- 
paragine. glutamic acid, glutamme. arginine. lysme. 5-hydroxylyslne, histidine. phenylaJanine. tyrosine, 
tryptophan. 3-hydroxyproiine. 4-hydroxyproline and proline. 

The. related amino, acids .include. homocysteine, homocystine, homoserine. omittiine. crtruHine,- creatine. 
3-ammopropanoic acid, theanine. 2-aminobutanoic acid. 4-aminobutanoic acid. 2-amino-2-methy»pfooanoic 
ac:d. 2-methyi-3-aminopropanoic acid. 2.6^iaminopime(ic acid. 2-amino-3-phenylbut?noic add. phefTy^ 
glycine, canavanine. canaiine. 4-hyoroxyarginine. 4-hydroxyomithine. homoarginine. 4-hydro)fyhomo«rgintne. 
i-iysrne. 2.4-diaminobutanoic acid. 2.3-diaminopropanoic acid. 2-methylserine. 3-phenylserine and betaine. 

Suifur<ontaining amino acids include taurine, cysteinesuifintc acid, methionine sulfoxide and methionine 
suifone. 

The haiogen<ontatning amino actds include 3.5-diiodotyrosine. thyroxine and monoiodotyrosine. The 
imino type adds include ptpecotic acid. 4-aminopipecoiic acid and 4-meihylproline. 

The dipeptides include for example, giycyiglycine. camosine. anserine, ophidine, homocamosine. 5- 
aianyitysine. i-aUnylarginine. The thpeptides include for example, glutathione, ophthalmic add and noroph- 
thatmtc add:- Short-chain oolypeptv js of animal ptam and- bactertai origin comairting'up to tOO amino acid 
residues include bradykinin and glucagon. The preferred proteins include for example prolamines, histonet 
and other iysir>e and arginine rich proteins. 

(b) Imidazoline and lecithin amphoterics. The amphoteric compounds of imidazoline derived type are 
commerdalty synthesized from 2-3ubstituted-2-4midazolines obtained by reacting a fatty add with an 
aminoethylethanoiam.ine. These ampnotencs include cocoamphoglydne. cocoamphopropionate. and 
cocoamphopropylsutfonate. The amphoteric compounds of lecithin and related type include for example, 
phosphatidyl ethanolamine. phosphatidyl serine and sphingomyelin. 

(c) Pseudoamphoterics and misqsiianeous amphoterics. Many pseudoamphoteric compounds are 
chemically related or denved from true amphotencs. For example, creatinine is derived from creatine. Other 
pseudoamphoteric compounds may mciude fatty amide aminee such as stearamidoethyl diethyiamine. 
stearamidoethyi dietnanoiamine artd stearamidopropyi dimetttytamioe: Other pseudoamph o teri c related 
compounds include quaternary ammortium hydroxide and Quatsmvum hydroxide. 

In accordance with the present invention, th^ alpha hydroxyadd, the alpha ketoacids and the related 
compounds which are incorporated ;.ito amphoteric or pseudoamphoteric compositions for cosmetic 
conditions and dermatoiogic disorders may be classified into three groups. 

The Hrst group is organic carboxyiic acids in wnich one hydroxyl group is attached to the alpha carbon 



BP 0 413 528 a: 



of the icids. The gonenc suuciure of SLcn aicna rtvc-oxyac;!:.': i^ay 5e receserted as loitowa: 
(Ra) (fib) C (OH) COOH 

^here fla Utia Rb are H, p. Ci. 3r. aikv! aratkyt cr arvi ;rouO cf saturaieO or unsaturated, isorronc or non- 
•scmeric. straight or Drancred :nain -vc:iC form, ^avmg i ;o 25 carbcn atcnns. and in addition Ra and flb 
'^ay carr^ CM. CHO. CCOH ano ::kc»y -roue naving t :c 9 'zrocn atoms. The aiona hycroxyacids may 
oresent as a Veo ac.d or !ac:one 'orm. zr n a sait 'crrr an orijantc 5ase or an morgantc aittaii. The 
aicna "yCrcxwzz:Cs T^ay gxist at t'sreciscmers as 0. L. arc 2L 'crms ^nen fla and are not identical. 

T/cicai aikyl. araikyi and ar/i ;rcLCS fcr P.a ara Pb .nc:uce nnetfty!. ethyl, orooy'. isooi'ooyi. Dutyi. 
-enryi. :ctyi. 'atir/t. stearyi. trenzyi ard cnenyi. etc. The aioha nydroxyacids of the first grouo ti^v ce 
civiced 'nro n) aikyi aioha '^ydroxyaciCs. ^2) araikyt and ar/i aicha J./droxyacids. (3) poiyhydroxy aloho 
"lydroxyacujs. and (4) ooiycarocxyic aiona hydroxyacics. The following are reofesentative aicna nyd'?x- 
/acids m each suDgrcup. 



;*) ;v;'<yl Alona Hydrcrvac:dS 

1 . 2-Hycrcxyethanotc acid (Giycoiic ac:d. hycrcxyacstic ac:d) 

(H) (H) C ^OH) CCOH 

2. 2-Hy(2rcxyprocanoic ac:d ^Lactic ac:C) 
(CHj) (H) C (OHl COOH 

3. 2-Methyi 2-hydroxyproDanoic ac:d ;Methyi!actic acid) 
(CH,) (CHj) C (OH) COOH 

-1. 2-Hydroxybutanoic acd 

iCjHs) (H) C fOH) COOH 

5, 2-Hydroxypentanoic acd 

(CjHt) (H) C fOH) COOH 
5. 2-HydroxyhexanoiC acid 
(C*H,) (H) C (OH) COOH 
7. 2-Hydrcxyheotaroic acid 
(C?H.. (H) C (OH) COOH 
a. 2-HydrQxyoctanoic.acid, 
(CtH.j) (H) C (OH) COOH 

9. 2-Hydroxynonanotc acid 
(C;H,5) (H) C (OH) COOH 

10. 2-Hydroxydecancic acid 
CfH.r) ;H) C (OH) COOH 

1 ^ . 2-Hydroxyundocanoic acid 
fCiH,,) (H) C (OH) COOH 

1 2. 2-Hydfoxydodecanoic acid (Alpha hydroxylaunc acid) 
(C-H2,)(H)C(0H) COOH 

T3. 2-HydroxyT«tradecanoic. acid (Alpha hydroxymynstic acid) 
(CmHj,) (H)^C (OH) COOK . 

14. 2- Hydroxy hexadecanoic acid (Alpha hydroxypaimitic acid) 
C.iHj,) (H) C (OH) COOH 

1 5. 2-Hydrcxyoctadecanoic acid (Alpha hydroxystearic acid) 
(C,«H34) (H) C (OH) COOH 

16. 2-Hydro)cyeicosanoic acid (Alpha hydroxy arachtdonic ac:d) 
(CnHj?) (H) C (OH) COOH 

(2) Aralkyt And Aryf Alpha Hydroxyscids 

1. 2-Pheny( 2-hydroxyethanotc acid (Mandetic acid) 
(CtHv) (H) C (OH) COOH 

2. 2.2-0icheny( 2*hydroxyethanotc acid (Bennlic acid) 
CtH,) (CtH,)0 (OH) COOH 

: 3*0henyl 2-hydroxyprooinoic acid (Phenyllactic acid) 
iC«H,CH)) (H) C (OH) COOH 

4. 2'Phenyi 2-methyl 2-hydroxyeihanotc acid 
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(Atroiactic actd) 

(C4H,) (CH,) c (OH) CCOH 

5. 2-i4 -Hycforyohenyi) 2-iyCfCxve;r:arcic acid 

'4.i-ivCfoxyman<3el:c aciO) 

'HC-CiH*) (H) C (OH) CCOH 

S. 2-i'4 -Chloroohenyl) 2*iyCrcxyetfiaroic acid 

f4-Chioroman(;efrc acid) 

'C:-C*H*) (H) C (OH) CCOH 

7 2*(3 -HyCro)ry-4 -Tietncxyonenyil 2-hyc;or/etr!aroic acid 

■:3-Hydroxy-4-methoxyfnandelic acid) 

fHO-.CHiO-C«H3) (H) C (OH) COOH 

3. 2-{4 •Hydroxy-a'-memovyonanyi) 2-nydfoxyethano:c actd 

.'•i-Hydro*y*3-methoxyfnanaetrc ac:d) 

'HO- CH,C-C«H3) (H) C (OH) CCOH 

9. 3-(2 -Hydroxycnenyt) 2-hy(3fO)(vcrocanciC ac;d 

:3-f2 -Hydrcxypfienyl) tactic acid] 

H0-C<H«.CH2(H) C (OH) COOH 

:0. 3-(4 -Hydroxyononyi) 2-^ydroxyprccarcic aod 

•;3-M -Hycroxyohenyl) 'actic ac:d] 

HC-CcHi-CHj (H) C (OH) COOH 

1 1 2-f3 A •Oihydror/pfieryl) 2-hydfOxyetnanoic acid 

(3.4.0thydroxymardeiic acid) 

H0-.H0-C<H5 (H) C (OH) CCOH 

{3) Polyhydroxy Alpha HydroxyaciCS 

1 . 2.3-OthydroxypropanoiC acid (Glyceric acid) 
(HOCH,) (H) C (OH) COOH 

2. 2.3.4-TrihydroxyPotanoic acid (Isorr.ers; erytnronrc acid, ttirecnic acid) 
H0CHr,(H0)CH7,(H)X.(0H)vC00K - 

3. 2.3.4.5-Tetrahydroxypentano)C acid (Isomers: nbontc acid, aratx'notc acid, xylonic acid, lyxonic acid) 
HOCH, (HO)CH, (HO)CH, (H) C (OH) COOH 

4. 2.3.4.5.6-Pentahydroxyhexanotc acd (Isomers: alloric acid. aJtronic acid, gluconic icid. mannoic acid, 
guionic acid, idonic acid, galactonic aad. taJonic acid) 

HOCHj (HO)CH, (HO)CH, (HOCHj (H) C (OH) COOH 

5. 2.3. 4.5.6. 7-H6xanydroxyheptanoic acid ^lsomafs: giucoheptonic acid, gaiactoheptonic acid etc.) 
HOCHi (HO)CH, (HO)CH, {HO)CHa (HO)CH, (H) C (OH) COOH 

(4) Polycartoxy tic Alpha Hydroxy acids 

T . 2-Hydroxypropan»- 1 .3-dlOfC actd^fTanronic acid)' 
HOOC (H) C (OH) COOH 

2. 2*Hydroxybutan^i.4^cic acid (Malic acid) 
HOOC OH, (H) C (OH) COOH 

3. 2,3-0ihy<lPOscybutin6-i.4-dioic acid (Tartaric acid) 
HOOC (HO)CH (H) C (OH) COOH 

4. 2-Hydroxy-2<afboxyp«ntare- 1 .5-dioic acid (Citric acid) 
HOOC CH- C (OHHCOOH) CH, COOH 

5. 2, 3. 4. 5-Tetrariydfoxyhexane- 1 . &<3i0fC acid (Isomers: saccharic actd, mucic acid etc.) 
HOOC (CHOH)* COOH 

(5) Lactono = Forms ■. 

The typical lactone forms are gluco no lactone, galactonoiacto.ne. gfucuroootactone. galacturooolactone. 
guionoiactone. ribonotactone, saccharic acid lactone, pantoyliactone. glucohaptonolactone. mannonoiectwne. 
and gaiactoheptonoiactone. 

The second group 0/ compounds which may be incorporated into amphoteric or pseudoamphoteric 
comooiiiioni for coimotic condition! and dormotoiocic onordtfi. ii orgmic Oif&oxyi»c aeldi in whtcft mp 
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fllO^ia caroon of '.r.e aces s "<eio 'onn. "^e •;er.eric sinjcture cf such al3h« keto«cid; may &• 
reoresanteo as follows; 
fR-y) CO COC(Rt) 

^rerein and Pb are H. ^tkyi ara kyi cr ar/l jrcuo ct saturated or unsaturated, isomenc or non-isomehc. 
srraigrt or srancMeC cnam cr :yc:ic 'cr-r. '^avmg i :o 25 carcon atoms, ana -n addrtion Ra may carry F. CI. 
Sr. I ZH. ChO. CCOh arc aikcxy ;rcuo r^avirg i ;c 9 cartscn atoms. The aio^a ketoacids may b« present 
as a ''96 ac:a cr an ester 'crm. :f a salt form *tth an organic Dase or j-i morgamc alkali. The typtcai 
aikyi. araikyt ard ar/i groucs 'cr na and Rb tnci'jde methyl, ethyl, propyl, isopropyt, butyl, pentyi. octyi. 
'aur/i. stearyi. benzyl and ohenyi. etc. 

In contrast to alpha nycroxyacrds :re ester 'orm o( alpha vetoicids has been 'ound to be therao«utrcaHy 
elective for cosmetic and derrratoicgrc conditions an'i oisorders. For example, wmie ethyl lactate nas a 
.Tunimal effect, ethyl pyruvate is :J~eraceut(:ally very effective. Although the real mechamsrrt for such 
ciffererce is not '<rcwn. we nave scecuiated that :he ester form of an alpha itetoacid is chemically and/or 
Stoc'iemicaMy very .'eactive. anc a free acid *orm of the atpna ketoacid is released in the skm after the 
topical application. 

The .-ecresertative aicna <etcac:iCs and their esters wnich may be useful m amphoteric or oseudoam- 
ohcter'C ccmpcsiticrs 'or ccsmet.'C cordtnons apo ^ermatciogic disorders are listed below: 
t. 2*'<etceth3r.o)C acid (G'voxyic acid) 
{HI CO CCOH 

2. Wethyi 2-<etoethanoate 
(H) CO COOCH, 

3. 2-<etOprooanoiC acid (Pyruvic ac:d) 
CH] CO COOH 

4. Methyl 2*ketcprocanoaie (Methyl pyruvate) 
CH: CO CCOCHr- - 

5. Ethyl 2-ketopropanoaie {Et^yt pyruvate) 
CH, CO COOCjH, 

6. Propyl 2-ketoprooanoate {Propyl pyruvate) 
CH, CO COOCHt 

7. 2-Phenyi-2-i<etoethanoic acd (Benzoyjformic acid) 
C« H, CO'COOH- ■ 

8. Methyl 2-ohenyi-2-ketoethanoate {Methvl benzoyiformate) 
CtHs CO CGOCHj 

9. Ethyl 2-phenyl-2-ketoethar!oate -Ethyl benzoyiformate) 
C«H, CO COOCjH, 

10. 3-Phenyt-2'ketopropanoic acid (Phenytpyruvic actd) 
C«H,CHj CO COOH 

1 1 . Methyl 3-phenyl-2-ketopropanoate (Methyl phenyipyrvivate) 
CtHiCHj CO COOCH, 

12. Ethyl 3-ph6nyi-2-ketoprQparoate (Ethyl phenyipyruvate) 
C«H,CHi CO.COOCiH^ 

13. 2-Ketobutanoic acrd 
CjH, CO COOH 

1 4. 2-Katopentanotc acid \ 
C CO COOH 

1 5. 2-Ketoh6xanotc acid 
C»H, CO COOH 

16. 2-Ketoheptanoic acid 
C,H,, CO COOH 

1 7. 2 Ketooctanoic acid 
C«H,3 CO COOH 

18. 2-Katododecanoic acid 
C oH,. CO COOH 

19. Methyl 2-ketooctanoate 
C«M., CO COOCH, 

The third group of compounds which may be Incorporated into amphoteric or pseudoamphoteric 
compositions for cosmetic and darmatoiogtc conditions and disorders, is chefnically related to alpha 
hydfcxyacids or alpha ketoacids. and can be rppresented by their names instead of the above two generic 
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structures. TTie third grouo ccrricurds .nciuue ascortif: acic*. '^uiP'C aci<3. -socitnc acid, troorc acid, 
trethocar.ic add. 3<niofoiactic ac:c. terecrcnc ac:c. titrar-alic ac.a. agancc acid. 2-hy^roxyrefvoric acid. 



'I rifT.er c arc ^oly^enc rcrms :f HyCroxyaciCS 

'AO^en >o cr more molecuies of 'lydroxycartoiyiic ac:as either :detitlca! or non-<denrical camoounds 
are reacted chemicaMy to eacri other, -imenc or aciymertc ccmoounds *ill be formed. Such dimenc and 
rciyrr.enc comoourds may oe classified into three grouos. namely (a; acyclic ester, it) cyclic ester and {c) 
-":sceiiahecus dimer and polymer. 

■a) Acyc.'ic oster. T>ie acvcnc ^ster of a hydroxycarooxyllc acid may oe a dimof or a ooiymer. The 
cimer (S formed from two moiecuies of a nydroxycarooxyiic acid by reacting the car^xyl group of one 
molecule with :he hydroxy grouo of a second mciecu!e. 'or examole. giycoiyl giycodate is formed from rwo 
mo:ec-:es cf ^lycoiic acid by eliminating one mc'G of water molecule. Lkewise. lactyl lacute ts formed from 
TAO -roiec'jies of lactic acid. When r*o moiecjies of different hydroxycartoxyiic acids a/e intermoiecuiariy 
•eac:eo. a r.Merent ^i-er .3 'or- ad. For oxa-Tcie. giycoiyi 'actate is formed by reacting ^^e carbor/! g.'ouo 
:f *ac::c 3c:d with ;ne hydroxy ycuo of giycciic acid. 'he ootymer is formed in a similar manner but from 
•^cre 'han t^q molecules of a hydroxy carboxyiic acid. For example, glycoly glycoly glycoiiate is formed 
from three molecules of glycoiic ac:d. Ccooiymer :s formed from two or more than >»o different kinCt of 
nydroxycarooxyiic acid.«. For examole. giycciyi iactyi giycoUate is formed from two molecules of glycoiic 
ac:d and one moiec<;ie of !aciic acid. 

T>e acyclic ester of dimenc and ooiymeric hydrcxycarboxyitc aods may be shown by the following 
ohemfcal structure: 
H [-0-C(Ra}(Rb>-CO-In OH' 

therein fla.Rb = H. aikyt. araikyi ar aryl group of saturated or unsaturated, isomenc or nor-isomeric, straigm 
or branched chain or cyclic form, having i to 25 carbon atoms, and n* t or any numaricai number, with a 
preferred number of up to 200. Ra and Rb m monomer unit 2, 3. 4 and $0 on may be ttm same or itm 
different groups from that m monomer unit 1. For example. Ra.Rb»H in monomer unit 1. and 
^'asCHj.Rb'H in monomer unit 2 **hen na2,is a dimer called lactyl glycoiiate. because the first monomer- 
!S glycoiiate unit and the second monomer is lactic- acid unit: The" hydrogert atom-* in Ra and Rb may be 
substituted 5y a halogen atom or a radical such as a iower alJcyl. aralkyl. aryl or aikoxy of saturated or 
jn saturated, .somenc or non-isomenc. straight or branched chain or cyclic form, havtrn 1 to 9 cart»n 
atoms. The dimer and polymer of a hydroxycarboxylic acid may be present as a free acid, ester or salt 
form with organic base or inorganic alkali. 

The typical aJkyi. arikyt and aryl groups for Ra and Rb include methyl, ethyl, propyl, isopropyl. butyl, 
ienzyi and phenyl. Representative acyclic esters of hydroxycarboxylic acids which may be useful for 
cosmetic conditions and dermatotogic disorders are listed below: 

1 . Giycoiyl glycoiiate (Glycoiic acid glycoiiate) 

Ra.Rb = H in units 1 i 2. n = 2 

2: Ucty I Jactato.(t.actic .acid lactate) 

Ra =CH,.Rb = H in units t42. n ^2 

3. Wandeiyl mandellate ' 
RaaCtHs.flbaH in units 1 & 2. n = 2 

4. Atroiactyl atrolactate 
RasC«H^.Rb«CHj in units 1 4 2. n = 2 

5. Phenyiiactyl phenytlactate 
Ra»C«HKCH?. Rb«H. in units 1 i 2. n = 2 

6. Senzilyl benziliate 

Ra.Rb = CiHi in units t & 2. n = 2 

7. Giycoiyl lactate 

Ra » CHj in. unit l ..Ra = H in unit 2. Rb = H in units 1 4 2. n = 2 
3. Lactyl glycoiiate 

Pa^H in unit 1. Ra»CHi in untt.2. Rb.= H m units .1 i"2, ns2 . 

9. Giycoiyl giycoiyl glycoiiate 
Ra.Rb ■ H in units 1 , 2 4 3. n ■ 3 

10. Lactyl lactyl lactate 

Ra = CHj. Rb « H in units 1 . 2 & 3. n = 3 



eP 0 413 528 A1 



0 

a 

B 



1 1. L*cr/) glycotyi lactate 

3a « CHj in units l & 3. fla = H n -jm! 2. "a = H -n jmts i . 2 4 3. i » 3 
'2. jiycotyl Qiycoiyi glycotyi -jiycciiato 
.^a.Rb = H 'n units : . 2. 3 A n = 4 
5 Lacf/t acr/f -actyi 'actato 

= CH,. Rb = H .n units : . 2. 3 -i. n = 4 
1 Glycolyl lacr/i glycoiyi lacryt siycaitato 

Ra = H m units i . 3 4 S. fla = CHi .n units 2 4 4. Rb = H m units i . 2. 3. 4 4 5. n = 5 
" 5, Poiy^iycoitc acid and ooiy'actic acid 

it) Cyc:ic ester. The :yc!ic oste' of a nydroxycarboxytic aod may ai*u be a cimer or DOlymer. :he most 
common tyoe however, is a dime.- Jorm. The cyclic dimer may be formed from an identicaJ monomer or 
cifferent mcnomers. Per examoie. giycciide is formed from >txy molecules of gtycoiic acid oy removing two 
-noiecuies of water, and 'actide is formed from two moiecuMs of iactic acid in the same manner. The cyclic 
ecter of Cimenc and ooiymeric nydroxycarooxytic acrds may ce shown by the following chemicaJ structure: 
•5 ;-0-G'RaHRb>Co-in 

-vnerem Ra.Rb = H. aikyi. aratkyi or aryl group of saturated or unsaturated, isomenc or non-iscmenc. straight 

:r branched chain or cyclic form, .-lavir.g i ;o 25 carbcn atcms. and n o i or any numerical number, howler 

with a oreferred number of *. Ra and Rb -n units T. 2. 3 and so on may be the same or the different groups. 

For examoie. in gtycoiide 3a and Rb are H m both units ' 4 2. but in lactoglycolide fla is H in unit 1, CHj 
70 .n unit 2 and Rb is H in both units i 4 2. The hydrogen atom in Ra and flb may be substituted by a 

halogen atom or a radicai such as a lower aikyi, araikyi. aryl or alkoxy of saturated or unsaturated, isomeric 

or non-isomenc. Straight or branched Cham or cyclic form, having i to 9 carton atoms. 

The ryoical alky!, aratkyl and aryl groups for Ra and flb include methyl, ethyl, prooyl. isoprocyl. butyl, ^ 

benryt and phenyl. Representative- cyclic esters ot- hydroxycarboxy tic acids 'which ^ may be usefuf for ' 
25 cosmetic conditions and dermatoiogic disorders are listed below: 
t. Giycoiide 

Ra.Rb = H. n = 2 2. Lactide 

Ra 3 CHj, Rb = H in units l 4 2. n a 2 

3. Mandeitde 

JO ; Ra='C«HS ; Rb = H in- units' 1-4*2. n = 2 ■ 

4. Atro lactide 

Ra = C« H5 . Rb = CHj in units 1 4 2. n = 2 

5. Phenydactide 

Ra = C« H, CHj , Rb = H in units 1 4 2. n = 2 S. S^nzilide 
:5 Ra.Rb = C«H, in units t 4 2. n = 2 

7. Methyiiactide 

Ra.Rb = CH3 in units 1 4 2. n32 

8. Lactoglycolide 

.Ra = H in unit 1. RaaCHj in unit 2 
40 - Rb^ H in urtits A 4.2, 0 3 2,' 

9. Giycoiacbde 

Ra 3 CHs in unit 1 . Ra « H in unit 2 * ^ 
Rb 3 H in units 1 4 2. n » 2 ^ 

(c) Miscellaneous dimer and polym-)r. This group mctudes aJI the dimeric and poiymenc forms of 
4S hydroxycarboxylic acids, which can not m represented by any one of the above two genanc structures, 
such as (hose formed from tropic acid, trethocanic acid and aleuritic acid. When a hydroxycarboxylic acid 
has mor» than one hydroxy or carboxy iTcup in the molecule a complex polymer may be formed. Such 
complex polymer may consist of acyclic at* well as cyclic structures. 

The following hydroxycarboxylic acids ''•Ave more than one hydroxy groups: glycenc acid, gluconic acid 
%Q and gluconoiactone. gaiactonic acid and gatactonoiactone. glucuronic acid arrd glucuronoiactone. nbonic 
acid afKl ribonoiactone. galacturontc acid and galacturonoiactone. ascort^ic acid, gutonic acid and guionotac* . 
tone, gtu c o h e pton ic add ar^ gtucoheotonolacton«. These poiyhydroxycarboxy tic acids can form complex - 
_ polymers with themselves or with other simple monohydroxymonoca/tooxyiic adds. \ 

The following hydroxycarboxylic acids haw more than one carboxy I groups: malic add. citric acid. 
35 ci tram a lie acid, tartronic acid, agahcic add and isocitric acid. These mor^ydroxypoiycarboxyiic acids can 
also form complex polymers with themselves or wtth other simple hydroxycarboxylic cdds. 

The following hydroxycarboxylic acids have more than one hydroxy and more than one carboxyi 
groups: tananc acid, mucic acid and saccharic acid. These potyhydroxypoiycardoxyllc acids can form even 
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more comcie.' OCtymers "lit*, 'l-errseives or witn cirar i y croxy car Doxy lic adCS. 



.11. Ccmoinat'cn Cc^DO'.. .rz 

Any cosmetic zr.(3 ::rafrr.aC3uticat a<3cnis fnay ::e incoroorated <nto arriohotertc or oseutJoamonotenc 
ccmcosuions, or .nto ccr'COSitions ccntammg jirrenc or polymeric ?orms Ot hydroxyac:d3 witfi or without 
amchoteric or sseudcamcrotenc system? to enrance thftraoeutic effects of those cosmetic and pnar- 
.Tiaceutical agents to imcrcve cosmetic ccrciticns or to aiieviate the symotoms of dermatoiogic disorder. 
Cosmetic and Dharmateutical acents include those t^at imoiove or eradicate age spots. 'Keratoses and 
crinkles: analgesics: anesthetics; antiacne agents; antrbactenals; antiyeast agents; antitungaJ agems: an- 
t:vtra) agcts: antidandruff agents: anucermatitis agents: antipruritic agents: afifltrmetics: antimotion s*c*rness 
agents: antiinflammatory agents: an tihyperkerato lytic agents: antidryskin agents: antioersoirants; anti- 
psoriatic agents: antiseoorrhgic agents: hair conditioners and hair treatment agents: antiaging and antiwrirv 
vte agents: antiasthmatic agents and Sronchodilators: sunscreen agents: artjhisramine agents; s*<in :igm- 
enmg agents: deoigmenting agents: vitamms: corticosteroids: tanmng agents: hormones; retinoids; tooicaJ 
cardiovascular agents and other iermatciogicais. 

Seme examoies :f cosmetic and onarmaceuttcai agents are clotrimazole, ketoconaiolc. miconazole, 
gnseofuivin. riydroxyzinfl, cionenhydramtne. pramoxme. 'idocaine. procaine, meo'vacaine. monodenzon«, 
erythromycin, tetracycline. Clindamycin, meclocycline. hydroqvjinone, mtnocyclin«. nacroxeo, ibuprofen, 
theophylline, cromolyn, aituteroi. retinoic aciO. 13-cis retinoic acid, hydrocortisone, hydrocortisone 21* 
acetate, hydrocortisone i7-vaierate. hydrocortisone i7-butyrate. isetamethasono valerate, betamethasone 
^iorocionate. tnamcinoione acetonide. Muocinonide. clobetasol propionate, benzoyl peroxide. crotamitOD. 
oropranoioi. promethazine, vi^amm A palmitate and vitamin E acetate. 



IV. Specific Compositions For Skin Disorders 



.0 



We have discovered that topical formulations or compositrans containing specific alpha hydroxyacids or 
alpha .ketoacids. or related compounds are therapeutically very effective . for certain skin disorders, vvrthout 
utilizing any amphoteric or pseudoamphoteric systems: The alpha hydroxyacids and the related compounds 
include 2-hydroxyethanoic acid. 2-hydro)cypropanotc acid. 2-methyl 2-hydroxypropanoic add, 2-phenyl 2- 
hydroxyethanoic acid. 2,2-diohenyt 2-hydroxyethanoic acid. 2-phenyl 2-methyl 2-*v/d^oxyethanoic add and 
2-ohenyi 3-hydroxypropanoic acid. The alpha ketoacids and their esters include 2*keiopropanotc acid, 
methyl 2-ketopropanoate and ethyl 2-ketoprcoanoate. The mentioned skin disorders include warts, 
keratoses, age spots, acne, najl infections, whnkles and aging related skin changes. 

In general, the concentration of the alpha hydroxy add. the alpha ketoacid or the related compound 
used in the composition is a .full strength to an intermediate strength, therefore the dispensing and the 
application reouire specal handting^and procedures. 

If the alpha hdyroxyacid. or the alpha ketoacid or the related compound at full strength (usually 9S> 
T00%) is'a liquid form, at room temperature, such, as'2-hydrQ)ryproo8noic add. 2-ketopropanoic'acTd. methyl. - 
2-ketopropanoate and ethyt 2'ketopropanoate. the liquid compound with or without a getting agent is directly 
dispensed as 0.5 to 1 m! aJiquots in small vials. 

If the alpha hydroxyacid. or *he alpha ketoacid or the related compound at full strength is a solid form at 
room temperature such as 2-hydroxy6thanoic acid. 2-methyl 2-hydroxy propanoic acid. 2-phenyi 2-hydrox- 
yethanoic add. 2.2-diphenyl 2-hydroxyethanoic acid and 2-phenyl J-hydroxypropanoic add. the solid 
compound is first dissolved in a minimal amount of vehicle or vehicle system such as water, or ethanoi and 
propylene glycol with or without a gelling agent For example. 2-hydroxyethanotc acid 70 g is dissolved in 
water 30 g. and the 70% strength solution thus obtained is dispensed as O.S to i ml aliquots in small vials, 
tf a gelling agent is used. O.S to 3% of for example, hydroxyethyl cellulose, methyl cellulose, hydroxypropyi 
cellulose or cartemer may be incorporated' into' the above solution. 

To prepare an intermedJte strength (usually 20-50%). the alpha hydroxyadd. alpha ketoacid. or related 
compourrd either a liquid or solid form at room temperature is first dissolved in a vehide or vehide system- 
such as water, acetone, ethane), propylene glycol and butane i.3-diol. For example. 2-hydroxyethandc acid - 
or 2-ketooropanoic acid 30 g is dissolved in cthanot 56 g and propylene glycoi 14 g, and the 3(K'« strength 
solution thus obtainod is dispensed as 7 to 1 4 ml aliquots in dropper bottles. 

For topical treatment of wans, keratoses, age spots, acne, nal) infections, wrinkles or aging related skin 
changes, patients are advised to apply a small drop of the medication with a toothpick or a flne^aiiber. 
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commonly availafiia artist's camei ^air -r.-usn :o af^ectec 'esicns cniy and rot suffouncing jkin. Prascnbed 
apptications fiav« been t ;o 6 ttmos ^aiiy for voratcses and ordmar/ ^ans of the nands. fing*f5. palms, and 
soles. For age soots, acre, naii nfecticrs. ^nn.. «b and agmq 'eiated skin cnangas :ootca( apTJiications hav9 
::eon i to 2 times iaily. 

s Ver/ often, .'reouercy ano -uraticn of aoc::c^r;jrs "^ave seer mcoiMed acccrcing ;o ciinrcaJ j-esoonses 
3.-^ 'eacticrs o( ;ne 'esions ana :re ca'ient or -esocnsiOfe family member s instructed accordingly. For 
gxamoie. some cfimcal manifestations ether t^an oam nave be<>n used as a signaJ to intetmpt aooticanon. 
These manifestations include distinct Siarcning of the iesions or distinct oenoheral erythema. 

Alternatively, an office procedure may be adapted when a fuH strength of 2-Wetoorooaroic acid or 70% 
^0 2- hydroxyethanoic acid is used 'or topical treatment c* age soots, keratoses, acne, warts or faciai wnnkies. 
We have found that the atsove .nentioned alpha hydroxyacids. alpha ketoacids and related compounds 
are therapeutically affective for Topical treatments of ^ans. keratoses, age spots, acne. naJ :nfections. 
-vnnkies and aging related skin cnanges. 

••5 

"*9oaration of ;re T>eraoeutic Compositions 



Amphoteric and oseudoamphotenc compositions of the instani invention may be formulated as solution. 
20 gel. :otion, cream, ointment, shampoo, spray, stick, po^oer or other cosmeuc and pharmaceutical preptf«- 

tions. 

To oreoaro an amphoteric or pseudoamphoteric composition in solution form at toast on« of the 
afcrementic.'ted amphotenc or oseudoamphotenc compounds and in comDination at 'east one of tfw 
hydroxyacids or the related compounds are dissolved «n a solution which may consist of ethanoi. water. 

25 orooyiene- glycol, acetone or other pharmaceuucaily acceptafile vehicle. The concentration of the am- 
photeric or pseudoamphotefic compound may range from O.Ot to 10 M. the preferred concentration ranges 
from 0.1 to 3 M. The concentration of hydroxyacids or the related compounds may range from 0.02 to 12 
M. the preferred concentration ranges from 0.2 *o 5 M. 

In the preparation of an amohotertc or pseuooampnotenc composition in lotion, cream or ointment form. 

JO at least one of the amphoteric or pseudoamphoteric compounds and one of the hydroxyacids or the related 
compounds are initially dissolved in a solvent such -as water, ethanoi and/or ' propylene gfycof; The solution 
thus prepared is then mixed in a conventional manner with commonly available cream or otntmem base 
such as hydrophitic ointment or petrolatum. The concentrations of amphoteric or pseudoamphoteric 
compounds and hydroxyacids used in the compositions are the same as described above. 

25 Amphotenc and pseudoamphoteric compositions of the mstan: invention may also be formulated in a 
gel form. A typical gel composition of the instant invention utilizes at least one of the amphoteric or 
pseudoamphoteric compounds and one of the hydroxyacids or the related compounds are dissoh^ed in a 
mixture of etfianoi. water and propylene glycol in a volume ratio of 40:40:20. respectively. A gelling agent 
s'jch as methyl cellulose. eCiyi cellulose, nydroxyethyiceiiuiose. hydroxyprcpyicellulose, hydroxypropyt- 

40 methyiceituiose. cartXKner or ammoniated glycyrrhizinate is then added to the mixture with agitation. The 
preferred' concentration of the. gelling, agent may range from O.t . to 4 percent Oyr weight of ^ ttiev total' 
composition. 

Since dimoric and polymeric forms of hydroxyacids are less stable in the presence of water or the like 
vehicle, cosmetic and phamiaceutical compositions should be prepared as anhydrous fonriutatiorts. Typical 

4S vehicles suitable for such formulations include minwi^ oil. petrolatum, isoprcpyl myristate. isopropyl 
palmitate. dtisopropyt adipate. occtyi palmitate. acetone, squaiene. squaiane. silicone oils, vegetable oils 
and the like. Therapeutic compositions containing oimeric or polymeric forms of hydroxyacids do not 
require any incorporation of an amphoteric or pseudoamphoteric com.pound. The concentration of the 
dimeric or polymeric form of a hydroxyacid used in the composition may range from O.i to tOO%. the 

50 preferred coocenu al ien ranges from t to 40%. Therapeutic compositions may be formulated as annydrous 
solution, lotion, ointment, spray, powder or the like. 

To prepare a .combination composition in a pharmaceuticaily acceptable vehicle., a cosmetic or 
pharmaceutical agent is inc or po rat ed into any- one of the above co mpo s i tio n by dtsschnng or mbong -the- 

_ agent into the formulation. 

55 The following are illustrative examples ol formulations and compositions according to this invenOoti. 
Although the examples utilize only selected compounds ano formulations, it should be understood that the 
foilowtng examples are illustrative and not limited, therefore, any of the aforementioned amphoteric or 
pseudoamphoteric compounds, hydroxyacids, dimenc or polymeric forms of hydroxyacids may be substi- 
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An 3mrno;9ric ccrr.cositicn con;ai.-!ing i M 2-nyaroxyetnanoiC acid ir<2 0.5 M L-argmmo m solution 
^orTi for -andrutf Of ::ry skin rnay 5e fcrmuiatea as fciiows. 

2-HvcroxyethaPCic aoc fgiycciic acid) 7 3 g (S dissolved m water 60 ml and orooyiena giycoi 20 ml, L- 
Argimre 3.7 g is added to ine soifjtion with stirnng jnti! all 'J\e cr/stais are dissotvod. Et^anol is added to 
matce a '.o:ai volume oi ire sdutton (o :C0 mi. The amDnoteric comoosition rtius formuiatec has oH 3.0. An 
amo^^otenc ccmcosition formLiateo from ! M 2-^ydroxyeih2noic acid and t M i.*arginine has pH 6.3. The 
sciL'tion ^as pH i 9 if no amchotenc ccmocunc is .ncoroorated. 



An amchoienc ccmDCSiE;cn ccrtammg 1 M 2-nydroxyemanoic acid and 0.5 M L-iysme in a cream form 
'or ^ry skin and other iermatdcgic and cosmetic conditions may be formulated as follows. 

2-HyaroxyetnanofC ac;d 7 5 g and L-ysme 7 j g are dissolved in 30 ml of water, and the solution thus 
cfctamed ;5 mixed with sufficient amount of ai; oii-in-water emulsion to make a total volume of 100 ml. The • 
amphotenc ccmoosnicn in-js ^ormulated nas oH 3.3. ^ 

J 

EXAMPLE 3 

An ampnotenc compcsition containing 1 M 2-hydrc''vethanoic acid and 0.5 M 4-amino0utano*c acid in 
iction form for cosmetic and dermatoiogic conciticns may oe formulated as follows. 

2-Hydroxyethanoic: acid. . 7,6:' g . and 4-aminoOutanoic. acid:-5.2:.g. are dissolved SnT waters. 30 -. ml. - and- the 
solution is mixed with 50 g cf an oii-<n-water emulsion. The lotion thus obtained is made up to 100 mi m 
volume with more oit-in-water emuiston.. The ampnvjtBnc composition thus formulated has pH 3.1. 



EXAMPLE 4 



A pseudcamphotenc composition containing 1 M 2-hydroxyethanoic acid and 0.5 M creatinine in 
.solution form for cosmetjc conditions and dermatoiogic disorders may be formulated as follows, 

2-HydroxyethanoiC 'acid 7.6 g IS dissolved in water 70 ml and prooylene glycol iO mt. Creatinine 5.7 g.j 
;s 'added- to 'the solution with stimng^until-' atr the crystarT ir9 dissolved: More ^ water rs^added' to- make-a- totai- 
voiume of the solution to 1OO ml. The pseudoamphctenc composition thus formulated has pH 3.2, The 
composition has pH 40 when 1 M instead of 0.5 M creatinine is incorporated into the formulation. 



EXAMPLES 



An amphoteric composition containing 1 M 2-hydroxyethanoic acid and 0.5 M L-histidine in a cream 
form for dermatoiogtc and cosmetic conditions may be formulated as follows. 

2-Hydroxyethano(c acid 7 6 g and L-nistidine 7.8 g are dissolved in 25 ml of water, and the solution thus 
obtained is mixed with sufficent amount ot an oil-tn-water emulsion to make ^a tota^^ volume of - 1 00. ml; The'' 
amonotehc composition thuS' 'ormuiated has pH 3.2. 

EXAMPLE 5 
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amonotenc camocsfncr -"r'fl.n^r^ i q u i » - 

s . ..9 amcretenc cenoos.tion thts .'or-nulatec -as oh 4 5, 



:nu5 fcrmulateo nas =H ,3 2 ^ '"^ ^» an,pno.9ric comoos.<ion 



i.i2-<Jia- 



make a rotat volume of me solution ion mi ^ I '^^'•"^ ^'^^^ of etnanof .3 added to 

4.2. '° Dseudoamphotenc compc5.tion ^us formulated has pH 



EXAMPLE 9 



..a.e a .a, ...e o, .00 ... ^^Va^rc r.^r roi^ar^s ^r""" 



EXAMPLE 10 



Ethanol i5 added to mak, a total ^i^-^, . ? ^» <li«o^. 

»orn,ula»d has^H 3^Ta^J°^^Lc Zno ' '°" '° ^'"'«»"<= ^'"Posibon thus 

L.a„,n,™i has oH 6 9. s'^n pH g rhlT"* ' ^-^V-^roxypropancc aod and , M 

a *«uTion nas qm i .g ,f no amchoienc compound is incorporated. 



EXAMPLE 1 J 
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amf;r.&t©i-ic comccsiticn tls 'cr.TL-iatod -as dH 3.6. An amc^ctenc ccmoosdion formulated from 1 M 2- 
hydrcxyorccanoic aca anc : M L-^ysire nas cm 8.4 



EXAMPLE 12 



An amoMctonc comoositrn ccntajntng I M 2-MydroxyQroDanotc acid and 0.5 M *-amincCutanoic acid in 
lotion Jcrm for cosmetic and dermatoiogic conditions may be lormuiated as follows. 

2-Hydroxypropanoic ac:d 9.0 ; and 4.aminooui3noic acid 5.2 g are dissolved m water 30 mi, and the 
solution is .mixed with 50 g of an :i!-<n.<^atef emvisicn. The 'otion thus obtained is made uo to TOO mi in 
voiume with more oil-in-«**ater emuisjcn. The amonotenc composition thus formulated has pK 3.0 



£Xf.MPLE '3 



A cseudcamphoteric compcsiticn containing i M 2-Nydroxyproparoic acid and 0.5 M creatinina in 
sotLticn form for cosmetic conditions and dermatoiogic disorders may be formulated as follows. 

•2-Hydroxypropanoic acid 9.0 g ts dissolved •n water 70 ml ard procyiene glycol 10 ml. Creatinine 5.7 g 
:s added :o :he solution with stirring untji ail the crystals are dissolved. More water is added to make a total 
volume of the solution to tCO ml. The pseudoamphotenc composition thus formulated has pH 3.3., The 
comccsition has pH 4.4 wnen i M instead of 0.5 M creatinine is incorporated into the formulation. 



EXAMPLE 14 



An amphoteric composition containing ] M 2-hydro)cypropanoic acid an<t 1 M L-hi$tWine in a cream 
form for dermatoiogic and. cosmetic conditions may be formuiatad as foUows. 

2- Hydroxy propanoic acid 9.0 g and L-hlstidine 1 5.5 g are dissotved in 35 ml of water, and the solution 
thus obtained is mi:<ed with sutflc'enf amount of an cil-m-water emulsion to make a total voiume of lOO mt. 
The amphoteric composition thus formblated as pH 4.9. 



EXAMPLE !5 



An amphoteric composition containing i M 2-hydroxypropanoic acid and i M dipeptide of Gty-GIy for 
cosmetic 2nd dermatoiogic conditions.may.be formulated as, follows.;,- 

2-Hydro)typropanoic acid* 9.0; g. and glycyigiycine, 13»2 g.*are'?disso»ved'ift"water 40''fn( afxJ propylene 
glycol 20 ml. After all the crystals have been dissotved sufficient amount of ethanoi is added to make a toW 
volume of the solution to tOO ml. The amphoteric composition thus formulated has pH 3.0. 



EXAMPLE tS 



An amphoteric composition containing i M 2 •methyi-2*hydroxy propanoic acid ar^ 0.5 M L*arginine in 
solution form .ror dandnjff cr dry skin may be formulated as follows. 

2-Methyl-2-hydroxypropanoic acid (methyilactic acid) tO.4 g is dissolved in water 60 ml and prooylene 
glycol' 20 ml. L-Argimne 8.7 g iS: added, to the -solution with^ sttrring urrtrl all the crystals are diss o*ved.-- 
Ethanoi is added to make a total volume of the solution to lOO mi. The ampfiotenc composition thus 
formulated has pM 3.3. An amphoteric composition formulated from t M 2-methyl-2-hydroxypropanoic add 
and 1 M L-arginine h«s pH 6.5. The solution has pH i .9 if no amphoteric compound Is incorporated. 

EXAMPLE 17 
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An 3frcnc;or'C rcrrcositlon convamrrg i V S-T^etr.y.-Z-ivcrcsc/crccarcic ac:G aro G.5 M ^-amincoutanoic 
!\z:C n a ceam 'crm 'cr cr/ sKin and otner ::ermatcic^:c arc :c-.'7'.enc corCittons may 00 formuiated as 

2-Merr:yi-2-''y':rcxvcrccarcic ac;d '0 4 g anc 4-anirccutarc:c ac e 5 2 ; arts dissoivecj to 30 -nl cf 
-va:9f arc so u:icn ;ntjS :ctaired s -n-xeC ^ith sufficient ancjnt :f an cii-in-^ater emulsion :o .naKe a 
:ctat 'C*',r^e :00 rr\\. The arrcrctertc ccmccs.ticn jnus .'crrr.u:a!eo rias :;H 3.2. 



EXAMPLE 'S 



20 



-n arcroter'C :cmoositicn ccntairirg i M 2-'netryi'2-'^ycroKvcrccancic ac:d and t M dipeotide of Gly- 
jiy oticn 'crrry 'or :osmetic and derrratologic ccnciticns -nay be formulated as fellows. 

2-Matny:-2*rycroxycrccancic acid i0.4 g and giy:v*gfyc:ne •3 2 g are cissoived in water 30 mt. and the 
sciu'fcn :s -ni.^ed -vith 50 g ot an oii-n-water emuision. T?e ction thus cotamed >% made up to 100 ml in 
volume «ttn -^ore cii-n-water emuision. The arnonoter-c rcmccs.ticn thus f'T'muiated f'as pH 3.0. 



A Dseuccamoncieric comccsition containing i M 2-methyi-2-hydroxyprooanoic acid and 0.5 M creati- 
'jne 'f] solution form 'or cosmetic concitiors. ana. dermatoiogic disorders may be formulated as follows.. . 

2-Metnyi-2-nydroxypfocanoic acid 10.4 g is dissolved m water TO ml and propylene glycol lO ml. 
Creatinine S.7 g is added to the solution with stirnng until ail the crystals are dissolved. More water is added 
;c make a total volume of the solution to lOO ml. The pseudoamphoteric composition thus formulated has 
pH 3.4. The composttion has pH 4.4 v^nen i M .nstead of 0.5 M creatinine is incorporated into th« 
'ormuiation. 



EXAMPLE. 20 



An amohotenc composition containing 0.5 M 2*Ohenyt-2-hyoro)ryethanoiC acid and O.S M L-histidine in a 
:rearr. 'crm 'or ^ermatcicgic and cosmetic conaitions may te formulated as follows. . 

2-?henyi 2-r.ycrcxyethanotc aod (mandelic acid) 7.6 g and L-histidine 7.3 g are dissolved in 25 ml of 
water, anc the sctution thus cotained is mir^ed v.Tth sufficient mount of an oil-in-water omulsicn to make a 
total volume of lOO mi. The amphotenc composition thus formulated has pH 5.0. The comoosition has pH 
2.2 rf no ■ am phoienc-comoound J Sr incorporated- 



J5 



EXAMPLE 21 



An amphctenc composition containing 0.5 M 2-phenyl-2-hydroxyethanotc acid and 0.5 M L-fysme for 
:csmetic arc dermatoiogic conditions may be formulated as follows. 

2-P'^enyi 2-hydroxyethano»c acid 7.6 g and L-iystne 7,3 g are dissolved in 25 ml of water. The solution 
so ■.h;:s retained is mixed with an oll-in-water emulsion to make a total volume of lOO ml. The amphotenc 
:omoos;tion thus formulated for pH 4.6;. 



EXAMPUE.22 



A pseudoamprotortc composition containing O.S M 2-ohenyi 2-hydroxyethanoic flcid and 0.5 M 
creatinine lor cosmetic and cermatologic conditions may oe formulated as follows. 
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2-Phenyl 2**iydroxyetnano)C av;:C ' 5 g and creatinine 5.7 ; are dissolved in 30 ml o* water, and th« 
solution thus obtained is .-rixeo .vitn 5U"^ic:ert amcunt an oil-in-water emulsion ;o make a totai volume of 
100 ml. T:.e ampnotenc ccmcorcicr tu% 'ormuiateo f^as :H 4.6. 



An amphotenc comcositicn contamtng 0 5 .M 2-2^enyt 2-hydroxyethanoiC acid and 0.5 M L<itJ'unine .'or 
cosmetic and cermatoiogrc concitions may oe formulated as follows. 

2*Phenyi 2•hvd^oxye^^anolC acd 7.5 g and L<itnjiiine 8.8 g are dissolved in water 30 ml. and tho 
solution 'S rpixeo with 30 g of an oil-in-«ater <;muiSJOn. lotion mus obtained ts ride up to lOO mi .n 
volume with more oil-in-watbf smuision. >e amonoteriC camoosition thus formulated Has pH 3.0. 



EXAMPLE 24 



An aniphotenc comoosfticn :cr.:aining ^ M citnc acid and T M L-arginine for cosmetic conditions and 
cermatologic disorders may oe formulated as follows. 

Citric acid 19.2 g is dissolved -n water 50 ml and orooyiene glycol 10 ml. L-A/ginine 17.4 g is added to 
me solution with sttmng until ail the crystals are dissolved. More water ts added to make a totaJ volume of 
the solution to 100 ml. The amohotenc comocsition thus formulated has pH 3.0. The composition has pH 
1.8 if no amphoteric compound is incoroorated. 



EXAMPLE 25 



A pseudoamphoteric composrtion containing i M citric acid and i M creatinine for dermttotogic and 
cosmetic conditions may be- formulated as ■ follows. 

Citric acid'i9.2"g and creatinine 1 1.3 g are dissolved in 40 ml of water, and the solution thus obtained is 
mixed with sufficient amount of an od-in-water emulsion to make a total volume of lOO ml. The amohotenc 
composition thus formulated has pH 37. 



EXAMPLE 26 



An amphoteric composition containing I M maJic acid and i M L-arginine for cosmetic and dermatotogtc 
conditions may be formulated as foitows. 

2-Hydroxybgtanetfoic, acid,.(OL-matic aod) t3.4 g. and L-arginine J 7.4vg;aro,(jijsoh/^:invrat^ 
and propylene glycol 20 ml. After all the crystals have been dissolved sufficient amount of water is added to 
make a total volume of the solution to lOO ml. The amphoteric compositicn thus formulated has pH 3.3. The 
composition has pH 1.8 if no amphoteric compound is incorporated. 



EXAMPLE 27 



1^ 



A pseudoamphoteric composition containing 1 M malic acid and O.S M creatinine for cosmetic ar>d 
dermatoiogic conditions may be formulated as follows. 

DL-Malic add. 13.4 g and. creatinine 5.7 g are, dissolved .in water. 40. ml and^propyiene^giycol 20 ml. 
After all the crystals have been dissolved suffrcient amount of water is added to make a total volume of the- 
solution to 100 ml. The" pseudoamphotenc composition thus formulated has pH 3.0. The composition Ms 
dH 3 8 when i M instead of 0.5 M creatinine is incorporated into the formulation. 



t6 



EP 0 413 528 A1 



e:<;vmp'.= 29 



ir^trc'.^' C zcccs'.'icr. czr*a,nir<; I M larranc acc \r'z ' '_-3rg"*:p.9 'or cosnetic arc iermatdogic 
::rcf!":rs "'ov re 'c.T'j^atec 3s *:''c*'S. 

i.j-C : ":ryC'-:argc:::c 3C i Cl-taranc ac:ci '5 9 ^ arc L-ar^-ure t ' ^ro crscivec m **atef 40 
^1 irr rrccy-er-. ;r/cci cO -r-. ^fter lit :"9" crystais "ave ceen ':issot'.jc3 suMicert amount of water -s 
ac::ec :c —.aKe a 'ctai vciu.'^f tr".e sciuticn *c '00 '^e amcrotenc :cmoositicn '.nus Jorr?iuia:e<3 ^as 
-ri 3 0. ccrrccsiticn las rH ; 7 f n© amcncterx crmccurc -s .rccrocrated. 

EXAMP LE 29 

A cseuccancrcieric tcmoositxn :cntairirg i M rarar c ac:C and ! M creatrnme 'or cosnnetic and 
:er'^atcicg:c :crcti:cns "^av re fcr-nuiatec as 'ci.'cws. 

-L-^araric ace '5.0 3 arc rreat-rme m.3 are cisscvec r 25 rr.\ cf water. Tl-e solution thus ootameO 
■ s ^ired 'v-tr iLrf'cer: a.-rcurt of an ::iiMn-*vater em^'.srcn .-rake a :ctai volume of lOO ml. The 
cseuccar crc:e'-c comocsiticn ir^us 'orr.Lia:ec "as rH 3.-1 

EXAMPLE 30 



An amcrctenc ccmocsition containing ! M -iucoroiacrcre and" 0:5" M L-argmine' for cosmetic and' 
iermatctc^tc ccncitions ""ay ZQ 'crmuiated as follows. 

Grucorciactcne i7 3 g and l-argmme 3.7 g are dissolved tn water SO mi and orooylene glycol 10 ml. 
-ifter ail ;re crystals nave seen Cissoived sufficient water rs added to mak-* a total volume of the solurtcn to 
too mt. T^,e amonoienc ccmoosition :hus formulated nas cH 3!r The ccmoosition has oH 5.9 when 1 M 
nsiead of 0.5 Vi L-argmire is incoroorated mto.the.formuiaticn. !f no -arfoncienc compound is.irKorporated 
T.e oH or ;ne ccm.ccsit(on-is t.8'. 

EXAMPLE ri_ 

An arr.oroteric ccmocMion containing 1 SA gluccnoiactone and Q.5 M 4-amincbutanoic acid for 
rcsrretic and carmatotogic conditions may be formulated as follows. 

"I'jccrciactcne i7.3 g and 4-amtnobutanoic acfd 5.2 g are dissolved in water 60 ml and orooyiene 
.;iycci 10 ml. After ail the crystals ave been dissolved sufficient water is added to make a totai volume of 
:re" solution. to.'.vOQ.m;. The^amphotericxompcsitionsthus formulated *ha5 pH 3-2.. 

EXAMPLE 32 

An arcrctenc ccmpcsition containing 1 M gluconctactone and i M dipeotide of Gly-Giy for cosmetic 
3rd cermaioicgic conditions may be formulated as follows. 

Giuccrciactcne 17.8 g and glycylgtycine 13.2 3 are dissolved m watir 50 ml and propylene glycol 5 ml. 
Mere -^ater is added to make a total volume of the solution to iQO ml. The amphoteric composition thus 

'cr-r.utatec nas cH 3/ 

EXAMPLE 33 . 

A cseuccamcroteric ccmposition containing : M giuccnciactore and 0.5 M creatinine lor cosmetic 
corciiicrs and aermaiologic disorders may be formulated as (oiiows. 
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Gluconciactcro i7 3 ; snc rreatirme 5.7 - aro ^--soivec n -«^ater 60 -nl ar<3 orcoyiene ^tycoJ 10 -tii. 
Mor« water -s adcoo to -naye a '::a! /c<crr.e -.re sciuncr. to :C0 tii. The osaucoamorotonc comoosiocn 
:h05 'crrriuiatec ."^as 3.2. "-e :cr.ccsi::cn ras -n' -i 3 ^r^n l M .nstoaJ 0< 0 5 M :f9atinin« .s 
"ccccraiec etc 'crmuiatic*. 



=:cA.Mp'.£ :4 



A rseuCcanohcieric camcosnion containing : M-oyryvic acid and 1 M creatinine 'or ^emnatoio^ic ard 
:csnettc ccncitions ^ay oe *or.Ti'jiate<i as fcliov*s. 

2-<etoc.'CcanoiC acid 'pyruv-c ac:c3) 3.3 ^ and creatinine ? v3 g are dissoive<; water 25 nni. The 
soibticn thus cctained -s Tiixec wttn sufficient amount of an oit-n-^ater emutsron to .-nake a lotal volume ol 
100 "ni. The arronoteric ccnnocSi;tcn t.'^us 'ormuiatec -as dH j.**. 



An amonotenc comocsition ::n:aining 0.5 M cenziiic actd and 0.5 M L-lysine for cosmetic and 
dermaioiogrc ccncitions may te 'ormuiated as 'oiiows. 

2.2-Oicneny) 2-hydroxYethanoic acid (ben::lic acid) n.4 g and L-iy$ina 7.3 g are diS30K'«d in water 40 
-n! and procyiene glycol 20 mi. After ait the crystals have been dissolved sufficient amount of ethanol z 
acced to .nake a :o\oi volume of :he solution to lOO ml. The amo'ioteric composition thus formulated has 
pri 4.3. The ccmoositron has dH 2.7 ;f no amchotertc comoound is incorporated. 



EXAMPLE 36 



An amphotenc composrfion containing O S M benzilic acrd and' 0.5' M" L-hist'dine for cosmetic and' 
iermatologic conditions may De formulated as follows. 

Benzilic acid g and L-histidine 7.8 g are dissolved >n water 40 ml and 0fOpy!«:ie glycol 20 ml. 
Ethyl cellulose 2 g is added with stimrg. and sufficient amount of ethanoi is added to make a total volume 
cf the gel to lOO ml. T>ie amohotenc gei composition thus formulated has pH 5.0. 



EXAMPLE 37 



A" oseucoampftotefic composition containing 0.5 M ben n lie 'acid . and O.S; M creatinine for cosmetic ard -^ 
cermatciogic conditions may oe formulated as follows. 

Benziiic acid 11.4 g and creatinine 5.7 g are 3issclved in water 40 ml and propylene giycol 20 ml. 
Sufficient amount of ethanoi is added to make a totaJ volume of the solution to tOO ml. The amphoteric 
composition thus formulated has pH 4.9. 



EXAMPLE 38 



A oseudoamphotenc composition containing tn combination 0.5 M 2*hydroxyettianoic acid and 0.05 S 
oetamethasore dipfOQionateJn a cream form for dermatoiogtc disorders may t)e formulated. as. follows. 

2-Hydroxyetn&roic acid. 3.8 g and creatifTtne 5.7 g are dissolved in 2S ml of water; and the sotutsort thus. 
Detained is mixed wtth-50 g of an oil-in-water emulsion. Betamethasone dipropionate i % in ethanoi solution 
5 ml is added to the above mixture. More cii-<n-watcr emulsion is added to make a total volume of 100 mt. 
The sseudoamphotenc composition thus formulated has pH 4.2. 
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A cseuCca.Tcrctef'C ccmcosmcn rcrtamtrg :cr-c:ra;.c^ 0 5 M 2-nycrc*v9thircic ac:<3 and 0.05% 
::ccetasci orzccraie -n a ceam .'cm 'cr termatcJcgic r;scrc9rs .'nay ?crrruMte<: as fcUows. 

^-Hvcrorvetrarcic ac:C 13 ar-'- traatinire 3.^ ; arg rtssctved n 25 tk :f -^-lar. ano *he soiuticn :rL'S 
:r;3trec s *i*cc *';r: =C ; :f ar ::!i*-n.^ater *3n*jtSiC.^, C:ccetasci :rcD'cnai9 i *^ a acetone solution 5 .tii 
s jciac :re accve 'irru's Mere :i:-:r-^a:er e.'-.j:s;cr ^ ac^ec :o .-raKe a :ctat volume of 100 mi. 'he 
rse-jccar-crctef": cc-T^ccSiticr. tls 'crr-.u'atec "as i 2. 



EXAMPLE 40 



A cs9LCcafrcnc:ef;c :omcosit:cn ccntamirg m ccrrcircticn 0.5 M 2-^yCfOxyethano)C acid and 0.1% 
•r-amctnoicne acetontae 'n a crpam 'crm for ::ermatciC9:c :;scrcers -nay oe 'ormutated as follows. 

2-Hv^rcxy9tPancic 3c:C 3.3 g and creatinine S.T ; are :;isscived m 25 mi of water, and the solution thus 
retained s mixec ^itn 50 q of an oii-.n-water emuistcn. T-amcmoione acetonide 2% solution of ac- 
e!cn9:ethanoi 50:501 5 s added to :he aoove mixture .More oii-n-water emuision is added to make a 
:otai -'c:ume cf 'CO mi. T^q cseL-Ccam.prctenc ccmcostdcn -ntis 'crmulated Mas pH 4.2. 



EXAMPLE 41 



A rseodcamccteric' :cmposition^ccntarning-rn'ccm^)raticn^O:5*M-2-hydro)cyethano(C^acid'"and'0:2''%'' 5^'' 
''uorcurac:! ^n a cream ^crm !cr dermatoioqic disorders may ce formulated as follows. 

2-Hydrcxyerf^ano'C ac:d 3.3 g and creattntno 5.7 g are dissolved m 20 ml of water, and the solution thus 
octamed 'S .mixed with 50 g of an oii-m-water emuision. S-^^'-corouracil 2% solution of propylene gfyccl: 
-vater {95:5). -0 ml is added to the above mixture. Mere oii-n-water emuision is added to make a totai 
vcium.e'of iGO ml. The rseudoamphctehc composition thus formulated has oH 4.1. 



EXAMPLE 42 



A □seuCcar'crctenc ccmccsiticr: containing comcmation 0.5 ^^ 2-hydrO)fyprooanoic acid and 0.05 % 
ceta.rethasone "licrcc'cnaEe n a cream form ^or dermatclogic disorders may ce formulated as follows. 

2-Hydroxycrooancic ac:o 4.5 g and creatinine 5.7 g are dissolved in 25 ml of water, and the solution 
'"LS cctameo s mixed -^itn 5C g of a oil-in-water emulsion. Betamethasone dipropionate i% in ethanol 
sciution 5 mi is added to the aoove mixture. More oil-in-water emulsion is added to make a total volume of 
' 00 mi.^ The* oseuCoamchctenc compcsition;:hus, formulated has pH'4; i 



EXAMPLE 43 



A ::seuccarr,cnctenc composition containing m comcmation 0.5 M hySroxyprocanoic acid and 0.05 % 
: ccetasci oroctcnate in a cream form for dermatoiogic disorders may 5e formulated as follows. 

2-Hydroxyproperoic acid 4.5 g and creatinine 5.7 g are -iissoived in 25 mi of water, and the solution 
'.rtis cctamed ;s .mixed with 50 g of an oil-in-water emulsion. Ctcoetasoi orccicnate i% in acetone solution 5 
Tii s adced to the above mtirture. More o'f-'n -water emuistcn iS added to make v ic:'i 'Otume of lOO mi. 
*-9 pseudoamonctenc ccmoosition thus formulated has.pH 4.i. 



EXAMPLE 44- 
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A pseuCoamonotenc CCrr.ccs.::cn ccntairirg >n ccrr.ciraticn O.S M 2-hyCroxyorcoarotC acid and 0.1 % 
tnamcinotcre acetcnce -o 2 z:eif^ 'cr-n :cr ^errr.a:o:cqic ^iscrcers Tiay 3e Jcrmuiatod as foiiowi. 

2*H^ :foxyorccarcic ac:c i 5 - arc rreatrire g are aissoiveo 25 .tii of *ater. and ma solution 
:?"Lis cstafred rs mi<ed *':ri ;0 ; :f an oii-t,T-'*?te' emuisicn "riamcincione acetcnrce 2% solution ol 
acsrcf-q-btranci <5C:50). 5 -pi .s 3ccea :o ;f*e aoovo T.ixrure. Mora cil-m-water amutsion ■$ actfed to make a 
:cta! -.ci'jrre of lOO m;. The cseucce-'^rctenc ccmccsition tus formulated "^as dm 4.t. 



A oseuCOamonoteric ccmcositicn -cntamirg m corricira:ion 0.5 M 2-hydroxyDror:no(C ac:d and 0.2 % 
5-Mucrourac:i in a cream ?orm for cerrnaicioqic 'Tisorcers mny be formulated as follows. 

2*HyaroxyprcoanoiC ac:d 453 ard creatinine S.7 g are dissolved 'n 20 mi of water, and the solution 
:rus octaired <s .mixed ^iih 50 3 :f an oil-in-water emuisior. 5-.=-"uorourac:i 2% solution cf srooyiene 
gtycciiwaier :95:5). 10 ml s acCeo 'o '.fte aoove mixture. More oii-m-watec emulsion ss added to make a 
:o;al volume of lOO mi. The oseucoamcnotenc ccmoosition thus formulated has dH 4.i. 



V EXAMP',5 46 



A Dseudoamohctenc :omoosi::cr ccntamtng comfcmation 0.5 M 2-hydroxyeiiianoic acid and 2% 
c;ctr:ma2oie in a cream form for athlete's foot and other funga! infections may be formulated as follows. 

Z-Hydroxyetnanoic acid 3^3'*g. 'rrctimaicie" 2 '5' and* creatinine 5'.7'g are dissolved m water 20 ml and 
::rocyiene glycol 5 mi. and :he sciution thus o&tamed is mixed with enough amount of an oil-in-water 
emuision to make a total volume cf iCO .ml. T>e sseudoamphoteric comoosition thus fomriulatrxJ has pH 4.2. 

EXAMPLE. 47 



A pseudoamphoteric composition containing .n ccmofration O.S M 2-hydroxyethano)C acid and 2% 
erythromycin :n solution form for acne may be formulated as fellows. 

2-HydrcxyethanoiC acid 3.8 g. er/thromyc;n 2 g and creatinine 5.7 g are dissolved in water 25 ml. 
etnanoi 40 .ml and propylene glycol :5 mi. More water is then added to make a total volume of 1OO ml. The 
cseudcamphotenc composition thus form.ulated has pri 4.2. 



EXAMPLE 48 



A pseudoamphoteric composition containing in combination 0.5 M 2-hydro)ryethan6tc acid and 't % 
<etoconazo<e in a cream form for fungal infections may be formulated as follows. 

2-Hydroxyethanotc acid 3.8 g. ketoconazofe 1 g and creatinine 5.7 g are dissolved in 25 ml of water, 
and the solution ttius obtained 's Tiered with encugh amount of an oii-in-water emulsion to make a total 
volume ot lOO ml. The pseudcamphotenc comocsaton thus formulated has pH 4.2. 



EXAMPLE 49 



A pseudoamohoteric composition- containing, .n comfttnation 0.5 M 2**^ydroirypf00«noic' actd and' 2% ■ 
clotrimazole in a cream form for fungal infections may be formulated as follows. • 

2-Hydroxyofooanoic acid 3.8 g. ciotnmazote 2 3 and creatinine 5.7 g are dissolved in 25 ml of w^»er. 
ard the solution thus obtained is mixed with enough amount of an oil-in*water emulsion to make a total 

volume of lOO ml. The pseucoampnotenc ccmposition thus formulated has pH 4.1. 
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DSeurcarrcroter;': :cr"0OS'!icn zzcMicmq .r. ;ofT.ciratiGn 0.5 M 2-ny<3rc<y6:r£.-.OiC ac:<3 ard 2% 
■e:r3cvc:ire n 2 ;Qt 'crm 'cr zerrr.atZKqtc -:ScrcefS Tay :e 'cr^utateO as 'oilcws. 

2--vcrcxye:**aroic ac:d 3 3;. retracyd-e 2 ^. rroanr-e 5."^ 3, <antram gun 0.2 3. carOcmor-9*i t g. 
rrccyere ;tyc:i 5 ^1. ethanoi 20 rr\ arc arougn amcurt cf *ater are Homogeoizeo to make a :ctat voiumft 
:f 'CO *h9 cse-jccamcnotenc -rmco^'iicn tr.us :ornu:aieo 'cr acne ano cily SKin ras dh 4.2. 



EXAMPLE 5t 



An amoi^otenc ccr^oosittor tortairirg 0 2 M ateuntic acid and O.i M L-iysine m a solution !orm for 
::sr;9tic arc derrratcicqic canciticns .T^ay ze fcmnuiated as follows. 

A;eL'r'tic ac:d 0.1 g and L-*y£ire ' 5 g are cissowed :n sutfrcient amount of a solution from 
atnapot sfcoyiene g*ycci 30:20 :c Take a :ctai voiume 3t lOO mi. The amphoteric composition 'iius 
'crT:L''atec ."las oH 5.-». 



EXAMPLE 52 



A r/cicai.ccrr.ccsttior.-contaicing^a.'iimenc form of aioha nycroxyacid.in solution for. acne. -dandruff.. and 

as a skin c:eanser may be formulated as follows. 

Glycoiide oowcer 1.0 g :s dissolved in etfiancl 39 .ml and orooylene glyco* tO ml. Th« comoosition tftus 
'crmuiated nas oH 4.0. and contains 1% active ingredi#»nt. 



EXAMPU5.53 



A typical composition ccntaining a dimehc form of alona hdyror/acid in ointment for dry skin, psoriasis, 
eczema, cruntus. wrinkles and other skin changes associated with aging may oe formulated as loltows. 
Glycoiide powder 2.0 g ts mixed uniformly with oetroiaium 66 g and mineral oil 32 g. The composition 

thus formuiated contains 2?'<» active tngrecient. 



EXAMPLE 54 



A typical composition containing a full strength or a high concentration of an alpha hydroxyacid. aipha 
'■<etoacid or closely related compound for topical treatments of warts, keratosaa. acne, age .spots, nail 
infections, wrinkles and aging related skin changes may oe prepared as follows. 

if the alpha hydroxyacid. alpha ketoacid or cioseiy related compound at full strength is a liquid form at 
room temperature such as 2-hydroxycrooanoic acid. 2-ketoorooanoic acid, metftyt 2-ketopropanoate arid 
ethyl 2-ketopropanoate. the compound 's directly dispensed as 0.5 to 1 ml aliquots in small vials, if the 
compound is a solid form at room temperature such as 2-hydroxyethanoic acid and 2-methyl 2-hydrox- 
ypropanoic acid, it is first dissolved in minimal amount of an aopropnate solvent or solvent system sucn as 
■vater or ethanol and propytene glycol wrth or without a gelling agent. For example. 2-hydroxyethanoic acid 
^0 g is dissolved in water 30 ml, and the 70% streng-ji 2-hydroxyethanoic acid thus obtained is dispensed 
as O.S.ro' 1 mt atiquots.in small viats. If a. getling agent ts used, .methyl cellulose- or hydroxyatnyi catiuics*' 1. 
g may be added, to the adove" solution. 



EXAMPLE bS 
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A tyo'cai cfimocs:ticr: zzr.:iir.<r.q zr, -terrCwists :-9rg:h of an atoMa nycjroryacid. aiotia Votoacid or 
closely feiatea com^ounc 'c ;:cicai treatment -'arts. '<era*cse3. acne, rail <n(ec:ions. age spots, ^rnnktes 
arc fijing re'aied sKin :r.3r;es ^av ce rrsoareo as JcUcws. 

2-H-,ufCxY'?i^anciC 3c:d c: ^-Kercorcoancic aciC 40 5 -s iissovieo in 9:nanoi 54 g and Ofccyiene glycol 
5 6 ^. 3:-.c tre -tO"* strer.gtn sc'cticn tus obtained -Jtsoensed as 5 :o lO -ni aiicuots trooper 3onies. 



r£3T =iE5UL'S 

■0 

'n orcer to -Jetermme whetner ancnoienc ana Dseudoamofiotenc comoositicns of the :r^stant invention 
were tneraoevjtically effective for /ancus cosrretic conditions and dormatologiC '-••sorders. a total of rnore 
•.han 90 volunteers and catients canicicated -n these stuaies. Some participating suPjecs were gtven rwo 
creoarations: an amphoteric or sseuGoampnctenc connpcsition containing an alpha hyoroxyacid or the 
•5 retatec ccmcound. and a venic:e ciaceco. Others -vere given multiple preparations containtng a known 
oharmaceutica! agent such as a ccnccsterotd wan or without incorpiration of an ampnotenc or pseudoam- 
rhctenc composition corsrstirg of an alpha nyoroxyacid or the related compound of the mstant invention. 
The amonctenc and oseudcamorcter;? ccmpositicns were formulated according to the Examples described 
:n the orevious section. 

20 

1 . Common dry skin. 

Human sufciects having orcinar/ dry skin or w<th moderate degrees of dry skin as evidenced by .'^ 
25 dryness, flakmg 'and cracktrg-of- the- skin- were- irstructed^to"aap^y"■ topically theiotionrcream" or ointment'-* 
containing an alpha hydroxyacid or the related comoound in amphoteric or pseudoamphoteric composition, 
on :hQ affected area of the skin. Tcp:cci acp!ic3t:cn. >o to three timea daily, was continued for two to four 
weeks. 

In all the 28 suDjects tested, the feeling 0; the skin dryness disappeared «nthin a week of topical 
ZQ application. The rough and cracked skin became less pronounced ard the skin appeared normal ar^ felt 
smooth' after several days of topical treatment. The- alpha hydroxyacids'-and the' related compounds' whictt 
have been found to be therapeutically effective when incorporated intp the amphoteric or pseudoamphoteric 
compositions for dry skin are as follows: 

2-hydroxyeihanoic acid fglycotic ac:d). 2-hydroryoropanO(C acid (lactic acid). 2-methyl-2- hydroxy propanoic 
OS acid (methyilactic acid), phenyl 2-hydroxyethanoic acid {mandolic acid), phenyl 2-methyl*2-hydfOxyeiftanoic 
acid (atroiactic acid), 3-phenyi-2-hydroxypropanoic acid {phenyilactic acid), diphenyl 2-hydroxyethanoic acid 
(benzilic acid), giuconoiactone. tartaric acid, citric acid, saccharic acid, malic acid, troptc acid, glucuronic 
ac:d. gaiacturonic acid, gluconic acid. O-hydrcxybutanoic acid, guintc acid, ribonoiactone. giucuronoiactone. 
gaiactonoiactone. pyruvic acid, methyl pyruvate, ethyl pyruvate, phenyfpyruvic acid, benzoyiformic acid and 
40 methyl benzoyJformate. 

The "ordinary ,dryv skin- conditions: once restored .to; normal appearing skin, remained . improved for..some. 
:ir»e until causes of dry skin, suc^i as -lew humidity, cold weattier. excessive contact pressure, detergents. - 
soaps, solvents, chemicals, etc., agtir ciL'sed recurrence of the dry skin conoibon. On continued use it was 
also found that V<vice daily topical application of an amphoteric or pseudoamphoteric composition containing 
45 an alpha hydrpxyacid or the related cot pound of the instant invention prevented the development of new 
dry skin lesions. 

2. Severe dry skin. 

50 

In severe dry skin, the skm :esiors are different from the ordinary dry skin. A main cause of severe dry 
skin Is inherited . genetic defects of the skm. The involved skin is hyperplastic, fissured and has thick 
adherent scales. The. degree, of: thickening is' such' .that lesions are: paipaPiy «f»d:-vTSuaily eievited.. The; 
thickened adherent scales cause the surface of involved skin to be markedly rough and uneven.- These two 
5S~ attnbutes of thickness and texture can be quantified to . allow obiective measurement of deqree of 
.nofovement from topically applied test materials as follows: 
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3y neans of sucn carameters. degrees of :.rarge <n esions can 5e numerically recofdeo and 
:cmcar!Sons .TaCe of :ne treated sue :o anctf^er 

in order :o evaluate the ar^cnoteric arc ^seudcanor.ctenc 'romcositions of the instant invention, a total 
:f 6 patients ha^ng severe dry skin ccrciticns ^re treated wtih the ccmposttions containing an alpha 
"ycrcxyacid cr tne reia:ed tcrpoound. 

Tasted areas -'ere of a size convenient for tcccai aooiications. i.e., circles 5 cm in diameter 
iennarcated with a elastic 'ing of that size r*<ed on a stamo oad. The medicinAi loticns or creams were 
tocicaiiy aoDiied by the oatient in an amount sufficient to cover the treatment sites. Aopiications were made 
three tirres ^3!iy and without occlusive dressings. Aopiications were discontinued at any lime when 
-esotutions Of the lesion on the treatrr.cnt area was ciinicaiiy judged to be complete. 

The' test' results of amcnotenc and -oseudoamohoterrc compositrons' containing' the ' foitorrirtg' alpha- ' 
^lydrcxyacidE or the related compounds on catients wit): severe dry skin are summarized as follows: 
•I * effectiveness: giyccnc actd. lactic ac-d. ruethyiiactic actd. mandeitc acid, troptc acid, atroiactic add and 
Oyruvic acid. 

3 * Eh'ecttveness: oenzilic acid, glucoroiactone. malic ^cid. tartaric acid, citric acid, saccharic tod. methyl 
oyruvate. eihyi pyruvate, phenyilactic ac:d. ^nenyipyruvic acid, glucuronic acid and 3-^ydroxybutanotc acid, 
2* Effectiveness: mucTc acfd;' 'ibonoiactcne,- 2-hydroxydodecanoic acid,.- quinic-' add; benzoytformic: aod'*. 
and methyl benzoyiformate. 

3. .^'scriasis. 

The involved skin :n csoriasis is hyperpiastic (thickened), erythematous (red or inflamed), and has thick 
adherent scales. The degree of thickening is sucn that iesions are elevated up to i mm above the surface 
of acjacent normal skin: er/thema is usually an intense red: the thickened adherent scales cause the 
surface of involved skin to be markedly rough and uneven. These three attributes of thickness, color and 
texture; can. be. quantified -to :aitow..obiective. measurement of degree of; improvement>om topically, applied* 
test materials as follows. 
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3y .Tieans of sucn carar^e'e*'?. ceqree of .-norcvennent .n jsoriaiic :esicn$ can De numancaJIv recorceo 
ana corrcansons .^ace :'-e --eatec s:tb :o arctrer. 

Patients nav.rg cscr-asis =ar:ic:cat9<3 -n :^.s stLry. Amchoterx and cseudcamcncrtnc comocsitions 
:onraining oom an aicna --cyrcxyacid cr ine -e.'aied comoound ano a ccrticosierciO ^ere oreoared 
acceding to :.^e Examc.es. Ccmcosinors ccntam.ng only a cortrcosteroiC «ere also Dfeoa/«<: and .nciudad 
n re :cf".canson test. >st areas ^ere veot :o -ninr'ai srze ccnvenrent rcr :ccical acoiicaticn. ..e., c.rcies 
iccrcxin^ateiy 4 cm .n riameter. The medicinal comoositicns <vere tootcaily aoD'ieo by ;ne :a:ient .n an 
amount 'usually aDCut -r.iiiifiter) sufficient :o cover ?.he test siti,. -^oofications were made rwo :o three 
-mes iaily and without occlusive dressings, "^est renods usually !as\.'^ for two :o 'our ^roks. The test 
■esuits on oatrents .''cvtng cscnasis are summarized on the following taOw. 

tcpicai Effects on Psoriasis of 
Ajitipsoriatic Conpositions 



:ncositions* 



Therapeutic 
Effectiveness 



Hydrocortisone 2.5* alone 
With lactic acid 
With glycalic acid 

25 ■ 



1* 
2 + 
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Compositions* 



Therapeutic 
Effectiveness 



>?ith ethyl pyruvate 2-^ 

With methyl pyr-jvace 2 + 

With benziiic acid 2+ 

With pyt-avic acid 2-^ 

With methyllactio acid 2+ 

Hydrocortisone 17-valerate 0.2X alone 2* 

With lactic acid 3-^ 

With glycolic acid 3+ 

With benziiic acid 3-t- 

With ethyl pyruvate 3-*- 

with methyl pyruvate 3* 

With gluconolactone 3-*- 

with. pyruvic, acid 3+- 

Betamethasone dipropionate 0.05* alone 3+ 

With lactic acid 4> 

With glycolic acid 4-*" 

With ethyl pyruvate 4+ 

With., methyl pyruvate 4+ 

With manderic-^ acid 4+ 

With benziiic acid 4-*- 

Clobetasoi. propionate 0.05* alone 3 + 

With lactic acid 4-*- 

With glycolic acid 4+- 



^1 
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CcTnposit:.ons« 



Therapeuric 



With ethyl pyruvate 
With aathyL pyruvate 
With xethyilactic acid 
With =andelic acid 
With tropic acid 
With benzilic acid 



4^ 

4* 

4 + 
4 + 
4-t- 
4* 



20 * Except the "alone" preparations, ail others were 

arphoteric or pseudoaaphotaric compositions containing 
0,2 to 2M alpha, hydroxy.acids or related coapounds. 

25 

We have also -Qunc that an amohotoric or DseuCoamcf^otoric comoosition containing an alpM 
nyoroxyacid or the related comoound in comDiration wttn an antimetabolite agent such as 5-nuofOuracil with 
or '-^•tric'jt adciticra! incorporation of a corticosteroid is therapeutically effective for toptcal a-eatment of 
cscriasis. 



Eczema, 

:n a tocicai treatment of eczema oatients. hydrocortisone alone at :!.5% or hydrocortisone i7-va(cfat6 
a::r3 at C.2*a .vcu;i acr:;cvc ".:y 2- c.T.cr.:. »r,o betamethasone dipropionato or clobetasoi 

-rcptcnate alone at 0.05% wouid achieve only a 3 -improvement on all tfie eczema patieflts tested. Test 
'9$u!ts of amohotenc and pseudoampnoteric compositions containing both a corricosteroid and one of ttie 
foiiowiro alpha hydroxyacids or the related compounds are shown as follows: 

3* £f recti venoss:, hydrocortisone 2.5% or hydrocortsone i7-valerate 0.2% plus lactic acid,. gtycoUc add, v 
nancetic acid.'^ethyi oynjvate.-Qtuconolectone; fcenatic acid or.nbonolactone.- . 

4 * effectiveness: cetamethasone dipropionete or ciobotasoi propionate 0.05% plus lactic acid, glycolic 
ac;d. mandeiic ac:d. ethyl pyruvate, methyl pynjvate. benzilic acid, gtuconotactone. cithc acid.. tartaric acid 

or ".ethytiactic acid. 



5, Otiy Skin and Skin Cleanse. 

Hem an subjects having oily skin or blemished skin as ^eil as acne oatients having extremely oily sWn 
oarticioated in this study. Amphoteric and pseudoamphotenc compositions containing alpha hydroxyacids 
Of :he related compounds were formulated in solution or gel form. 

Each oartiopating suPiect received a solution or a gel preparation containing an alpha^ hydroxy add or. a 
-elated compound in an amphoteric or pseudoamphotenc composition. The participating subjects were 
instructed to apply topically the solution or gel medication on the affected- areas of forehead or other part of - 
the face. Three^times daily applications were continued for 2 to 6 weeks. 

The degree of tmprovement of oily skin as well as the rate of iniprovement of acne lesions were 
Clinically evaluated. Most participants reported that oiiiness of skin disappeared within one to (wo weeks of 
tcDicai administration, and the skin so treated became smooth and soft. Many partidpatJng sub|ects 
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Dro'erred gel preoaritions than solution comcositions. ;t ^as .'cunc ir.ai all the canicioarts showed 
suosiantiai imrrovements on :f!y skm and acne "esicns zy srx weeks of tccicDi admin ;tration of ampnoterc 
■r' ciOU'Soar'.crotefic comcositicrs containing jicna ^ycrcxvac:ds or :>e related compounds of the tnsiant 
nvonticn. 

5 These aiona nyaroxvac-s and the reiatfiO '.cmccurcs *hich have'oeen fcund to be theraoeuticaUY 
eHectivo ior otiy skip ano as skm c;eanse''S nc:uce- re'^zriic ac:d, giycoiic ccid. lactic acid. methyilactic 
acid, "handeiic ac:d. oyrjvic acid, ethyl pyruvate neiry :;yrjvate. '.roc-z acid, malic acid, gluconotacione. 
3-hyoroxyr-.;aPoic acid. gJycolide and ooiygtycouc acid. As a skm cleanser for oily skin or acne-o^one skm. 
the amonotenc or pseudoamphotenc comoosition ccrtammg an aicha hycroxyacid or the related compound 
.nay also oe tncofpcrated with other dermatoicgic agents, ^or example, an amphoteric ^el composition may 
consist of t:cth an aicha nydroxyac;d and erythromycm or :etracyc!me. 



6. Acre 

'5 

;vmohctonc and oseudoamohcteric composrticns cortamirg aloha hyCroxyacidS or the related com- 
counos of the mstant invention in a solution or get 'orm were provided to patients having comedongenic 
andor capuiooustuiar lesions o* acne. Each carticcatirg oatient «as instructed to apply topfcally the 
composition on the -nvolved areas of the skm sucn as 'c.'enead. 'ace and chest. Three times daily 

20 admmistratton was continued for 6 to 12 weeks. 

The aeg. j<» and rate of improvement on acne 'esicns were clinically evaluated, it was fourto that acne 
lesions consisting mainly of comedones improved suOstantiaiiy after 6 to 8 weeks of topical administraUoo 
With the amohotenc or the pseudoamphoteric composition containing an alpha hydroxyacid or the 'etatad 
compound. The time for complete cteanng of comedongenic acne treated' with the ampnotenc or 

rs pseudoamphoteric composition of the instant invention vaned (rom 6 to 1 2 weeks. 

As a fopical treatment for c^ulopustular and/or sustuiar acne the amphoteric or pseudoamphoteric 
composition containing an aloha hydroxyacid or the 'elated compound may incorporate in additioo an 
antiacne agent. The r.ntiacne agonts include antibiotics such as erythromycin, tetracycline, ctindamycir. 
meciocycline , and minocycline, and . retinoid 3 such as *3t;r.cic ac:d. Such ccm. pin ancn. compositions h«ve 

JO seen found to oemerapeuttcaily more effective for topical treatment ot severe acne. ' 



7. Age Spots 

15 Many small ano <arge discolored lesions, com.moniy called age soots on the face and the back of the 
hands are oenign keratoses, if they are not variants of actinic keratoses. Very few of such aqe spots are 
true lentigines. therefore alpha hydroxyacids and the related compounds may be effective in eradratir^ 
T.cst age soots without concurrent use of skin bleaching agents such as hydroquinone and monobenzone. 
However, additional beneficial effects have been found when a skin bleaching agent such as hydroquinone 

40* orjmonotjenzone' is' also:; incorporated 'into, the compositionSvOf the. instam. invention, for- aO». spots, invohnng , 
pigmented lesions. 

Amphoteric and oseudoamphoteric compositions containing alpha hydroxyacids or the related com- 
pounds, with or without incorporation of hydroquinone were provided to volunteer subjects and patients 
having age scot keratoses, melasma, lentigines and/or other pigmented lesions. Each participating subiect 

45 received two products, i.e.. with or without the addition of 2% hydroquinone to the ampnotertc or 
pseudoamphoteric composition containing an alpha hydroxyacid or the related compound. 

The volunteer subtects and patients were instructed to aopiy topicaJy one medication on one side of 
the body such as left side of the face or on the back of the left hand, and the other medication on the o:her 
side of the ftody such as on right side of the face or on the back of the right hand. Specific instructions 

50 wo'o ^.vvjn to the particioating subjects that the medications were aooiied three times daily to the lesions of 
age spot keratoses, melasmas, lentigines and/or other pigmented lesions. Clinical photos were taken of 
oartTopating- subjects before the initiation of the toptcai treatment and every ♦ weeks duririg the course-of 
treatment. 

At the end of 4 to 8 weeks, improvemem* of age soot keratoses was clinically discernible. After 4 to 6 
53 months of topical treatment, substantial improvement of age spot keratoses occurred in the majority of 
subjects tested. Comoieto eradication of age spot keratoses occurred after 6 to 9 months of topical 
administration with the amphoteric or pseudoamphoteric comoositions of the instant inventions. 

Amphoteric or pseudoamphoteric compositions containing both an alpha hydroxyacid or tho related 
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:-mcc'-T'3 arc ^yOroquinone were ;udged to De rrcrg effective <n Biadcawr-g ^igrnenied a^e soots. 

T'r.Q aicna ^^ycroxyacics «--:cj :htt reiateO ccmoourcs ^hich have teen 'ound to De theraoeu tic ally 
^Hect.-ve 'or age soots *vith or without comomation .vtth hyoroQumcne include -jiycoiic acid, tactic acid. 
5 -retnyiiac:;c ac:0. nrtarcetic acii. oyruvtc acid, rrethyi cyuvate. ethyt pyruvate, oenziiic acid, gluconoiac- 
tone, -nanc ac:C, tartaric ac:a. ctnc acid and iiooic ac:d. ^^or flat or slightly elevated seborrheic keratoses on 
:re 'ace ano/cr :ne sack of '.he 30dy. amohotenc or oseucoamohotenc comcositions corivnrng higner 
:cncentrations ci aloha hydroxyacids or the related ccn^courds have ceen 'ound to &e effective :n 
eracicating sucn iesions. 

■0 Act;nic •■<eratcses may Se successfully treated with anio^joteric or DseuaoamohotMc compositions 
:crtainirg aiona nycroxyacids or the related comocunds n corrbmation with an antimetaooiite agent such 

as 5-ftLorcurac:l. 



•5 3. Wars. 



E.-actcatiors cf ccmrrion warts by toc'cat aociication of amchoteric or oseudoamohoteric compositions 
.'ecuire Higher than usual concentrations of aloha hyoroxyacids or the 'elated compounds m the formuia- 
ticps. >e amohotenc or oseudoamohotenc comoositions were 'ormulated as a liquid or light gel form, and 
ciscensed usually as 0.5- 1 ml aiiauots in small viats. 

Tccica! aoDiicatiors w»ire made discreetly to wart :esions by adult oatients or by responsible adult 
family memcers. For ordinary usual warts of hands, fingers, oatms an. rales topical applications w«re m*d« 
2 to 4 times daily, and were continued for 2 to 6 weeks. Generally, tru: .iverlying stratum comeum of the 
wart esion change^'n aooearance after-^severat weeks tooicai application of- the composrtionr In most casesr 
the wart ^esicn simply fell off. The skin then healed normally without forming any scars. 

W9 nave also 'ound that when a dermatoiogic agent such as 5-fIuorouracil is incorporated into ttie 
amohoteric or pseucoamphctenc compositions containing alpha hydroxyacids or the related compounds, 
me medications nave been very effective for topical treatment of warts without using higher concentrations 
oi alpha Hydroxyacids or the related compounds. 

The" alpha 'hyoroxy acids and the related compounds" which- have been found to be- therapeutfcairy 
effective for topical treatment of warts with or without incorporation of 5-fiuorouracil include glycolic acid, 
'actic acid, pyruvic acid, ethyl pyruvate, methyl pyruvate and mandeiic acid. 

toDical formulations and compositions containing speciHc alpha hydroxyacids. alpha ketoacids or the 
related comcounds at full strengths or high to intermediate concentrations prepared according to Examples 
54 anc 55. without utilizing amphoteric or pseudoamphoteric systems, have also been tested for ordinary 
warts cf the hands, fingers, palms and soles. Participating patients have been advised to apply a small drop 
cf the medication with a toothpick or a fine caliber brush to the center of a wart lesion only. Prescirbed 
apciicaticns have teen 3 to 6 times daily, and are continued until the patient feels pain. 

For the more rough- surfaced wart the duration of application has been as short as one or a few days. 
For lesionsi with more compact. less- permeabfe. stratum, comeum. the. time; to experience: gpain haa-beenV 
:onger. Freouency and duration of applications have heen modified according to other clinical responses 
and reactions of lesions, and the patient or responsible family member is instructed accordinghr. 

For example, some clinical manifestations other than pain have also been used as a signal to interrupt 
ao plication. These manifestations have included distinct blanching of the lesions or distinct peripheral 
er/thema. Very often, discomfort is the usual signal of clinical reactions. 

Generally, the overlying stratum comeum of the wart lesions became loose, and the whole wart lesion 
si.noiy 'ell off. The skin then healed normally without forming any scars. 



-^1 
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so 9. Athlete's Foot and Nail infections 

Amphctenc and pseudeamphctarc ccmpcs:::o."^:'Ccr;s:.r:.':5,.tct^ r•Tt:^J^^^ of !?>• 

alpha hydroxyacids or the related compounds were provided to patients having frequem recurrence of 
fungal infections involving the foot. The arrtifungal • agents include clotnmazoie. miconazole, ketcconazole 
55 and gnseofulvin. When ooth feet but not toe nails were involved in the infection, the patients were instructed 
to acply tocicaily tho corr^cositions of the instant invention on the left foot, and a brand-name artifungai 
oroduct on the right foot. Three times daily applications were continued for one to four weeks. The degree 
and rate of imorovement on skin lesions ^vere clinically evaluated, and comparison was made one side of 
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;he body agajnsi th« o:her it *3s 'cvrc that '.he skm "esicf:? morov^d much faster -^iih th« amo^iotenc or 
psAu^amonotenc comocnHors containing cct*i ;he antifungal agent and the aloha hydroryccid or th« 
cefatod cr.Tiocund. The atoha nyCfc-y acids or :he related cci^ioounds seerned to enhance ;he efficacies of 
T'Q artifurgai agents, and aisc :c aiimrate 'he liscom/orts such as itching, tingling, btirnmg and irritation 
-ue to 'ur.5al -nfecnons. When 'ce .'ic::c were not nvoived the 'nfectod skin generally healed *imin one to 
two *eeks 'rem tcf5ical aociicaticn :f :he amohotertc cr pse-jioampnotenc composition containing both an 
anttfungai agent and an aioha hy3rcxyac:C or the related compound. 

rungal .nfectiors d the lails are very litficult to treat, because antifungal products to date are r.ot 
therapeuticaiiy effective for topical treatment of nails. One of the reasons is that most antifungal dn.-js have 
net Seen formulated as ocavaiiabie 'crms -n the commercial produces. When tow nails were involved in the 
'rfections. patients were provided with amphoteric cr cseudoampholoric compositions containing in com- 
otration an antifungal agent ana an alpha hydro xyacid or an alpha ketoactd at higher concentrations 
.-anting from 20 to 99%. dispensed as i-2 mi atiauots in small vials. The patients were instructed to apply 
toctcaiiy the comcositions discreetly to the infected nail surface by means of a fine calibre paint brush, the 
technique was the same as for application of nail polish, that is careful avoidance of contact with lateral nail 
folds or any pen-jrguai skin. Cnce :r >ice daily applications were continued for 2 to 8 wewks. 

As mentioned above, while brand-name antifungal products are usually not effective against fungus 
■rfections withm or underneath the naii. it was found that the amphoteric or pseudoamphotenc compositions 
containing an antifungal agent an^i an alpha hydroxytcid or alpha ketoacid were therapeutically effective in 
eradicating fungal infections of 'he nails. Such treatment may cause in some instances the treated nail plate 
to tecome 'oose and eventually 'eii off from the nail bed. This happened quite naturally without any feeting 
of pain nor bleeding, and the skm iesion healed Guickiy with normal growth of a new nail. 

10. Wnnkies 

Wrinkles of Skin may be due to naxraJ aging incor sun damage. Most fine wrinkles on the face are 
due to natural or innate aging, wmie coarse wnnkies on the face are the consaquonc? 'J actinic or sun 
damage. Although the real mechanism o( wrinkles formation in the skin is still unknown, it has been shown 
that.visibie.fine. wrtnWes are. due to diminution in thr number and diameter of eiasttc. fiOtrs in th« papiilary 
dermis, and also due to atrophy of dermis as wen as reduction in cubcutanaous adipose tissue. Histopathoi- 
ogy and electron microscopy studies indicate that coarse wrinkles are due to excessive deposition of 
abnormal elastic materials in the upper dermis ar^ thickening of the skin. At present there are no 
commerctai products which nave been found to oe therapeutically effective for topicai eradication of 
wrinkles, although retinoic acid (tretinoin) has been shown to be beneftciaJ for sun damaged skin. 

In order to determine whether the amphoteric or pseudoamphotenc composition containing the aJpha 
^ydroxyacids. alpha ketoacids or the related compounds are therapeuticaiiy effective for wrinWes, patjerrts 
and volunteer subjects participated in this study. The participants were instrxjcted to apply the formulations 
of the instant invention twice daily on areas of facial wrinkles for 4 to 12 months. Ail partiapants were tokl to 
avoid sun exposure., and to use sunscreen products if exposure to sunlight was unavoidable. Photographs of 
each. side of.the face for.:each:partcioant were.taken at the begiming of : the study^ and repeated: at, one. to 
three-month intervals. The participants were asked not to wear any facial make-up at the time of each office 
visit. Standardized photographic conditions were used including the use of same tot of photographic film, 
the same light source at two feet from the face, aimed at a locus on the frontal aspect of each cheek. Each 
time photographs were taken with camera aimed perpendicular to the cheek. At the end of study twemy two 
participants had been entered into the study for at ieast four months. Clinical evaluations and review of 
photographs have revealed substantial reductions in facial wrinkles of the temporal region and cheek area 
on at least one side of the face in eighteen cases. Degree of improvement and reduction in wrinkles has 
been evaluated and determined tc be mild to moderate in six participants but very substantial in tweive 
paiticipants. 

The alpha hydroxyacids. alpha Vetoacids and other related compounds including their lactone forms 
vwhich may ba- inccrpcrated into the. amphote^c snd pseudoamphotenc compositions for. cosmetic cof»- . 
ditions and dermatoiogic disorders such as dry skin.- acne; age spots, keratoses: warts artd skin wrinktes or 
<n combination with other dermatoiogic agents to enhance therapeutic effects include ttie foltowir^g: 



(1) Aikyl Alpha Hydroxyacids 
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2-HydroxyemanoiC add (Giycoiic acio). 2-Hydroxvprcoanotc acid (Lactic sc-dV 2-Methy1 2-tiyflfox- 
ypropinoic acid (Methyiiactic aod). 2-Hydroxvbutancic ac:o. 2- Hydroxy pantanoic acid. 2-HydroTyhextnoic 
aod. 2-Hvdroxy?ieptanoic aod. 2-wycroxyoc:aroic acid. 2-Hydro3tynonanoiC acid. 2 -Hydroxy decanoic acid. 
2-Hydroxyuncecaroic aod. S-Hydrcryicderinotc 3c:d (Aloha hydroxytaunc acid). 2-HydfoxYfetrad6canoic 
acid (Aloha nydroxymynstic acc). 2-Hycroxyheradecanoic actd 'Alpha hydroxypaimitjc acid). 2-Hydroxyoc- 
tacecanotc actd (Alpha hydroxystear-c acid) . 2 • Hycroxyeicosanoic actd (Alpha hydroxyarachtdcflic acid). 



(2) AraikyI And Aryl A'r'^a HyCroxyacidS ^ 

2-3henyi 2-hydroxyemano)C acid (Mandeiic acd). :.2-Oiohenyi 2-hydro)cyethanofC actd (6«nzilic acid). 
3-Phenyl 2-hydroxypropanoic aod 'Phenyiiactic acid). 2-Ph-inyi 2-m«thyl 2-hydroxv«thanoic aod (Atrolactic 
aoc). 2-(4 -Hydroxyphenyt) 2-hyaroxyetharotc aod. 2-(4'-Cloropheny») 2-hydroxyethano(C aod. 2-(3'- 
HyCroxy-4 .methoxyphenyl) 2-hydroxyethanoic acid. 2 •(4 . Hydroxys '-methoxy phenyl) 2-hydroxyethanoic 
aod. 3-(2 'Hydroxyphenyi) ^-hydroxyprooanoic ac:d. 3-(4*- Hydroxyphenyi) 2-hydroxypfooanoic aod. 2- 
(3 A -Oiiivdroxycnonyl) 2-hydroxy9ihanoic acid. 



(3) Potyhydroxy Alpha HydroxyactCS 

2.3*0ihycroxypfooancrc acid (Glyceric aod). 2.3.4-rrihydroxybutaftoic acid (Isomers: erythronic acid, 
♦hreonic add). 2.3.4. S-Tetrahycroxypentanoic acid (Isomers: nbonic acid, arabtnotc aod. xytonic add. 
lyxontc acrd). 2.3.4.5.6-?enrahycroxyhexanoic aod {Isomers; aidonic acid, altronic acid, gluconic add. 
manncic aod. guionic acid, idomc acrd. gaiactonic aod. talonic acid)., 2.3.4,5,6.7-Hexaflydroxyheptanoic 
aod (Isomers: giuccheptomc aod. gatactcheptoric aod. etc.) 



(4) Poiycarboxyiic Alpha Hydroxyacids 

2- Hydroxy propane 1.3-dioic acid (Tartronic aod), 2-Hydroxy0utane-i.4-dioic acid (Maiic add). 2.3- 
0ihydroxybutane-i.4^oic," acid - (Tartanc/ acid). 2-Hycroxv-2<afboxyQentane-v.5-di^ add (Citric add); 
2.3:4:5-Tetrahydroxyhexane-i.6-dioic add (Isomers: saccharic acid, mucic acid, etc.) 



(5) Alpha Hydroxyacid Related Compounds 

Ascoroic acid, quinic acid, isocitric ccid. t.'opic acid. 3-chioroiactic acid, tretftocanic acid, cerebrontc 
ac d. :::ramalic acid, agaricic acid. 2-hyd.'Cxyrer/ortc acid and aieuntic acid. 



(6) Alpha. Ketoadds And Related , Compounds 

2-Ketoethanoic add (Glyoxylic acid). Methyl 2-ketoethano3te. 2-Ketopropanoic add (Pyruvic acid). Methyl 2* 
ketopropanoate (Methyl pyruvate). 6thyl. 2-ketoprooanoate (Ethyl pyruvate). Propyl 2-ketopropano«te 
(Propyl pyruvate), 2-Phenyl-2-ketoethanoic acid (Benzoytformic add), Methyl 2-j3heny(-2-ketoethanoate 
(M Ethyl benzoyttormate). Ethyl 2-phenyi-2-ketoethanoate (Ethyf benroyi.V:nate). 3-Pheny*.2-ketoproo«noic 
acid (Phenylpyruvic add). Methyl 3-phenyt-2-ketooropaftoate (Ethyl pheoylpyruvate). 2-Ketobutanoic edd, 
2-Katopentanotc add, 2-Ketohexano(C acid. 2-Ketoheptanoic aod. 2-Ketooctano*c add. 2-Ketododecano»c 
add. Methyl 2-i(atooctanoate 

The amphoteric and pseudoamphoteric compounds which may be incofporated into the compositionf of 
the instant invention for cosmetic and dermatoiogic conditions include amino adds, peptides, polypeptides, 
proteins and the like compourtc* ^uch as creatinine and creatine. 

The dimeric and. polymeric >forms of alpha hydroxyacids and the related ccmcpounds wriich may-' be 
incorporated into the composttions of the instant invention include acyclic esters and cyclic ester for 
example, glycolyt glycoilate. lactyl lactate, glycoiide. tactide. potyglycolic add and po»ytactic add. 

Claims 
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1. A phirm«c3utical or cosmetic cornoosition comcrismg jn comoination an aiTicHoteric Of D5«udcvn* 
Chotenc agent ^'^d an aloha hydroxyacid. ?n aipfta Wetoactd or a related comoound in a pnarmaceutically 
acceotabie vehicle for toptcal appiicaticn. 
5 2. A comoosttio."! campfising a cosmetic or pharmaceutical agent in an amphoteric or pseucoamphotenc 
system csmpfising an alpha hydroxyacid. an alpiia ketoacid or a "^elated ccmpound in a pharmaceuticailv 
acceciaoie vehicle for topical treatment of cosmetic conditions or medical disorders. 

3. A composition according to claim 2 wherein said cosmetic or pharmaceutical agent is selected from 
-gents that improve or eradicate age spots, keratoses and wrinkles: analgesics: anaesthetics: antiacne 

•0 . agents: ai'.ubacteriats: antiyeast agents; antifungal agents; antiviral agents: antidandrxjff agents; antidormatitis 
agents: antipruritic agents: antiemetics: antimotionsickness Agents: antiinflammatory agents: antihyper* 
keratoiytic agents, antidry skin agents: antipersoirants: antipsbriatic agents: antiseborrtieic agents: hair 
conditioners and hair treatment agents: antiagmg and antiwhnkie agents: antiasthmatic agents and bron- 
chodilators: sunscreen agents: antihistamine agents: skin lightening agents: depigmenting agents: vitamms: 

.'9 corticosteroids: tanning agents: normones, retinotds: topical cardiovascular agents or dermatologtcals. 

4. A composition according to c!aim 2 wnerem said cosmetic or pharmaceutical agent is selected from 
ciotnmaioie. ketoconazone.'. miconazole. Qnseofuivm, hydrox-/::ne. diphenhydramine, pramoxine, lidocaine, 
procaire. mepivacame. hydroaviinone. monobenzone. erythromycin, tetracycline, clindamycin, meclocycline, 
minocycline, naproxen, ibuprofen. ;heophyiline, cromolyn, albuterol, rettnoic acid. 13-ds retirtoic add. 

20 hydrocortisone, hydrocortisone 2i -acetate, hydrocortisone i7-vaierate. hydrocortisone i7-butyrtt8. be- 
tamethasone dipropionate. triamcinolone acetonide. fluicinonide. ciobetasol propionate, benzoyl peroxide, 
crotamiton. prcpranolol. promethazine, vitamin A paimitate or vitamin 6 acetate. 

5. A composition according to any preceding claim which includes an amphoteric or psecidoamphoteric 
agent- selected -from, amino.. acids.,. dipeptides. polypeptides... proteins, Jmklazoiirie^^.deftvatives.-' lecithin 

?3 derivatives, related agents or metallic oxides. 

6. A composition according to any preceding claim which includes arv^amphoteric or pseudoamphcterrc 
sgant selected from glycine, aianme. valine, leucine, isoieucine. serine, threonine, cysteine. c,stirm. 
methionine, aspartic acid, asparagine. glutamic acid, glutamine. arginine. lysine. 54tydrT}xytysin4 histidine. 
phenyiatine, tyrosine, tryptophan. 3-hdr/r:yproiine. 4-nydroxy proline, proline, homocysteine, homo c y s t ir ^e. 

JO' • homoserine. orrtithine.; citruiHne.r creatine., creatinirie,., 3-aminoprocanoic,.acid.' 2-aminobuttnoic^ add,-, 4-^ 
aminooutanoic acid. 2-amino-2-methyipropanoic acid. 2-methyl-3-aminopropanoic acid, theenine. pnerty^ 
glycine, canavanire. canaline. ^-hydroxyarginine. 4-hydroxyomimine. homoarginine. 4-hydroxyhofnoafginif>e, 
^-lysine. 2.4-diamonobutanoic acid. 2,3-diaminopropano(C acid. 2,6-diaminbcimeKc add, 2-tmono-3-f>henyl- 
butanoic acid. 2-methylserine. 3-ohenyls^ne. betaine. taurine, cysteinesulfinic add, methionine sulfoxide. 

:5 methionine su'fone. 3.5-dilodotyrostne. thyroxine, monoiodotyrosine. pipecolic add. *-aminopipecolic add. 
4-methylproline. glycyiglydne. camosine. anserine, ophidine, homocamosine. tf-alanyflysine. 5*alanylar- - 
Qinine, glutathione, ophthalmic acid, norophthalmic add, bradykinin. glucagon, protamines, histones, 
cocoamphoglycine, cocoamphopropionate. cocamphopropylsuifonate. phosphatidyl etharwlamine. 
phosphatidyt serine, sphingomyelin, stearamidoethyl. diethyiamine. stearamidoethyl diethanelamine. 
• 40tv stearamidopropyt dtmethytamine, quaternary : ammonium, hydroxide., quatarntum hydroxide/ atumirvum^ axide> . 
orzinc 'oxide; 

7. A composition according to any preceding claim wneroin said alpha hydroxy add is selected from aikyi 
alpha hydroxyadds. aralkyl and aryl alpha hydroxyadds, poiyhydroxy alpha hydroxyadds and polycsrtox* 
yiic alpha hydroxyadds hcving the following-chemical formula: 

45 (Ra) (Rb) C (OH) COOH 

wherein Ra and Rb are H. F. Ct. Br, alkyl, araikyi or aryl group of saturated or unsaturated, isomeric or norv 
isomeric, strvght or branched chain or cyclic form, having 1 to 25 carbon atoms, and in addition Ra and Rb • 
may carry OH. CHO. COOH a/Kj alkoxy group having i to 9 cartoon atoms, said alpha hy^Jroxyadd existing 
as a free add or lactone form, or in salt form with an organic base or an inorganic alkali, and as 

so stereoisomers as 0. U and OL forms when Ra and Rb are not identical. 

8. A composition according to claim 7 wherein said aikyi alpha hydroxyadd is selected from 2-Hydrox- 
yethanoic add (GlycoKc add). 2-Hydroxy propanoic acid {Lactic, add); 2-Methyt'2-hydPOxypropaf»oic acid^ ' 
(Methyllactic add), 2-Hydroxybutanoic add, 2*Hydroxypeoiancic add, 2-Hydroxyhexanoic add. 2-Hydrox- 
yheptanoic add. 2-Hydroxyoctanoic add. 2-Hydroxynonanoic add. 2*Hydroxydeeanoic add. 2-Hydroxyuf>- 

55V decanoic. acid. 2*Hydroxydodecanoic acid. (Alpha hydroxyiaunc acid). 2-Hydroxytetradecanotc add (AMpha 
hydroxy myri Stic add). 2-Hydroxyhexadecanoic acid {Alpha hydroxypaimitic add), 2'Hydroxyoctadecano»c 
acid (Alpha hydroxystearie acid). 2-Hydroxyeicosanoic acid (Alpha hydroxyarachldonic odd). 

9. A composition according to claim 7 wherein said araikyt and aryl alpha hydroxyadd ii selected from 2- 

31 



cP 0 413 528 A1 



Phenyl 2-hydroxyemanoic ac:a {Mard-»iic aciC). 2.2-Oiohenyi 2-hydroxy6Chary5ic acid (Benittc add). > 
Ph«ny) 2-hydfoxyprop»r-c acid Phony riactic acid). 2-Ph«nyl 2-fn«myl 2-hydrO)cy«thaoo< acid (AtroUctic 
acid), 2-<4 -Hydroxyphanyi) 2-hy(;rcxyemanoic acid. 2-(*'Chtoropn6ftyl) 2-hydro)tyeth«ncir aad. 2-<3'- 
Hycroicy-4 -methoxyphonyi) 2-hydfOxyeihafioic acrd. 2-<4'.Hydroxy-3'-memo)typhenyl) ?-hydroxy«manoic 
5 acid. 3-(2 -Hydroxvphenyi) 2-rivdroxy(ifooanotc acid. 3-{4'-Hydroxypn6nyi) 2-hydro)rvpfopanoic acid. Of 2' 
(3 A -Oihydroxyphenyi) 2-hydroxyotnano(C acd. 

10. A comoositton according to ciaim 7 wherein naiC poiyhydroxy alpha hydroxyacid and polycarteryiic 
aloha hydroxyacid is selected from 2.3-Oihydrcxyprooanoic acid (Glycenc acid). 2.3>Trihydroxybuuno!C 
ac:d (Isomers: oryihromc acid, threonic acid). 2.3.4.s*Tetrahydfoxypomano»c acid (isomers: .ibonic acid. 

•0 araDinoic ac:d. lyionic acid, lyxomc acid). 2.3.4.5.6-Pentahydrnxyhexanotc acid (l$ome.'$: aitonic acid, 
attronic acid, gluconic acid, mannoic acid, guionic acid, idonic acid galactose acid, tafonic acid). 2.3.4.5.6.7- 
Hexahydroxyheptanoic acid (Isomers; glucoheotontc acid, galactoheptonic acid etc.). 2-Hydroxypfooan©-i.3* 
dioic acid (Tartronic acid). 2-Hydroxybutane-t,4-dioic acid (Malic acid). 2.3-Ci;"iydroxybutaine-i.4-dio*c acid 
(Tartaric acid). 2-Hydroxy-2-cartoxyoentane-t.5-dioic acid (Citric acid). 2.3.4.5-Tetrahydroxyhexan»-i.6- 

:5 dioic acid {Isomers: saccnanc acid, mucic acid. etc.). or lactone forms (gluconoiactone. gai*ctonoi«ctof>e, 
^iucuronoiactone. galacturonoiactone. guionoiactone. ribonoiactone. saccha.'ic acid lactone, pwtoytlactone. 
gluconeptonoiactone. mannonciactone. galactoheptonoiactone. etc.). 

u . A composition according tc any preceding ctatm wherein said alpha ketoacid has the following chemical 

formula: 
20 (Ra) CC COO (Rb) 

wherein Ra and Rb each represent h or an alkyi, aralkyi or aryt group of saturated or unsaturaM. isomeric 
or non^isomeric. Straight or branched chain or cyclic form, having 1 to 25 cart)on atoms, ar^ in addition Ra 
may carry F. Cl. Br, I.. OH, CHO. COOH or an aikoxy group having i to 9 cartwn atoms, said alpha ketoacid ; 
existing as a free acid or an ester fonri . or -tn- a salt' form' mth' an* organic base or an inorganic alkaf. ' ^ 

25 12. A composition according to claim 11 wherein said alpha ketoacid and its ester is selected from '2-^ 
Ketoethanoic acid (Glyoxyiic acid). Methyl 2-*(etoethanoate. 2-Ketooropanoic add (Pynivic acid). Methyl 2* 
ketopropanoate (Methyl pyruvate). Ethyl 2-ketopropanoate (Ethyl pyruvate). Propyl 2*ketopropanoate (Prooyl 
pyruvate). 2-Phenyl-2-ketoetftanoic acid (Benzoytformic acid), Methyl 2-phenyk*-:;-:toeth«*oate (Methyl 
benzoytfot-mate). Ethyl 2-phe)tyi-2-ketoethanoate (Ethyl benzoylformate). 3-Phenyl-2-4(etoprooanoic add 

30 (Phenyioyruvtc* add). Methyl 3-phenyi-2-ketopropanoate' (Methyl phenytpynjvate). Ethyl 3-phenyl-2-' 
ketopropanoate (Ethyl phenylpynjvate). 2-Ketobutanoic acid. 2-Ketopentanoic add. 2-Ketthexanoic add. 2- 
Ketopheptanotc add. 2-Ketooaanoic add. 2-Ketododecanoic acid, or Methyl 2-ketooctanoate. 
13. A composition, according to any preceding claim wherein the said related compound is selected from 
ascorbic add. quinic acid, tsocitric acid, tropic acid, trethocanic acid> 3<hloroiactfc add. cerebronic add. 

35 citramaiic acid, agaricic acid. 2*hydroxynervonic acid, aleuritic acid and pamdc add. 

:4. A therapeutic composition for topical treatment of co;imebC conditions or dermatologfC disorders 
cc'mprising dimeric or polymeric forms of hydroxyadds. having the following chemical formula: 
^ . ;-0-C(RaMRb)-CO-Vt OH 

wherein na.Rb « H. alkyl. aralkyi or aryi group of saturated or unsaturated, isomeric or non-isomeric. straight 
40; orvbranchedichain^or/cyclic form, having t. to 25 carton atoms, and n •1 or any; numerical number . up :tO/. 

200: Ra and Rb in monomer unit 2, 3. 4 may be the same or the different groups from that in morwmer urtit 
the hydrogen atom in Ra and Rb may be substituted by a halogen atom or a radicaJ of lower alkyl. 

aralkyi. aryl or aikoxy of saturated or unsaturated, isomeric or norv-isomeric. straight or brarKf>ed cfmn or 

cyclic form, having 1 . to 9 cart)on atoms, and the dimeric and polymeric forms of hydroxyadds may be 
4S present as a free add. ester or in a salt form with an organic base or inorganic aikaN. 

15. A compo s itio n according to claim 14 wherein said dimeric or polymeric forms of hydroxyadds are 

selected from the group consisting of giycotyi gtycollate. lactyl lactate, mandelyl mandeilate. atroiactyl 

atrolactate. phenyilactyi phenytlactate. benzllyi benzillate. gfycoiyi lactate, lactyi glycoiiate. triglycoiic acid. 

trilactic add. polygtycoitc acid or poiyiactic acid. 
50 18. A therapeutic composition for topical treatment of cosmetic conditions or dermatotogic disorders 

comprising dimeric or. polymericforms of hydroxyacids. having the foUowing chemical formula: < 

(•0-C(Ra)(RbK:0-In 

wherein Ra,Rb»M. aUcyl, aralkyi or aryl grouo.of saturated or urtsaturated; isomeric or n o r w som eri c . straight 
or brancfted chain or cyctitT form, having i to 25 carbon atoms. afKl n « 1 or any numerical number, and Ra 
55 or Rb may be idemical or not identical in the monomer units. 

17. A composition according to claim i6 wherein said dimeric or polymeric forms of hydroxyadds are 
selected from glycoilde. lactlde. mandetide. atroiacttde. phenyllactlde. benziilde. methyltactlde. lac- 
toglycoiide or glycolactide. < 
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18. A composition acccr(*ing to any one of ciatms u to i ' further ccmonsmg a cosmetic or DfiarmaceoticaJ 
agent i'^ccrporatod as an ingredient m said comcosition. 

19. A comoosition ar.zcrding to any prececirg cia-'m for use in tre treatment of dry jkin. cerosis. 'cntnyosis. 
::ardrurt. brownish spcts. keratost-s. melasma, 'eniigines. age sects, iiver soots, pigmented sce»s, crinkles. 

5 ^lemisries. skm 'ires, oiiy skm. acre, warts. ec2*»m.a. oruntic skin, osonasis. tnrlammaiory dermatoses, 
cisturced keratiriration. skin cnanges associates wiin agtng. rail or skir reoumng cleansers, conditiontng of 
;reatment. and natr or scaio requiring shamooomg or conditioning. 

cC. A theraceuti': ccmoosition for topical 'jeatment of warts, nail infections, age spots, wnnklfs and aging 
related skm changes comprising at 'east one member selected from alpha hydroxyacids. alo^^a ketoacids or 
•0 -eiated compounds. 

21. A composition according :o claim 20 wherein said alpha hydroxyacids, alpha ketoacids or related 
compounds may De present as a free acid. lactone, ester or in sait form with an organic base or an 
ir!organic alkali. 

22. A composition according to claim 20 or claim 21 wnerem sajd alpha hydroxyacids. alpha ketoacids or 
•5 'elated compounds are selected from. 2-hydroxyethanoic acid. 2-hydroxypfOpanoic acid. 2-methyl 2- 

hydroxyorooanoic aod. 2-cnenyi 2-hydroxyethanorc acid. 2.2-diohenyi 2- Hydroxy ethanotc aod. 2-ohenyi Z* 
'^ethyl 2-hydoxyethanoic aod. 2-phenyi 3-hyc3rcxyprooanoic ac:d. 2-ketopfOpano»c acid, methyl 2- 
<etooroponat9 and ethyl 2*keto:;rcoanoata. 

23. A cosmetic skin treatment which comprises the topical application- to the skin of a composition 
20 according to any preceding claim. 

24. The uso in the preparation of a pharmaceutical or cosmetic composition for the topical treatment of skin 
conditions. Of a comoination of an amphoteric or pseudoamphotenc agent and an alpha hydroxyacid. an 
aipna ketoacid or a related compound. 
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